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"NMieii I finished training 1 accepted a job as 
sorriceman vviUi a iiudio store. In tliree weeks 
L wus made service manager at more than twico 
A hat I earned in the slioe factory.'' 


a* <(><' 


O (uo 


<o <D S' © (i5s\ 




ooipr:. 


"Eight months later N. 11. I. Employment De¬ 
partment sent me to Station KWCll as u Kudlo 
operator. Now I am Itadio Engineer at Station 
WSL’l. I am also connected with Television Sta¬ 
tion W9XK. ’• 


"N, It. I. Training took me out of a low-pay shoe 
factory job and put roe Into Radio at good pay. 
Iladio is growing fast. Tlie field is wide open to 
properly trained men." 


ow I TrainYou at Home 

X BE A RADIO EXPERT 


J. f.SM ITH.President 
Na (inn) Hndlo ln<iliTiitA 
K^tahllshed 15114. 


Many Make $30, 
S50, $75 a Week 

Do you too want a better 
job? Do you too want to 
make more money? Ra¬ 
di" ofTers many spare time and full time op- 
p< rtunitics for ffood pay. 

Get Ready Now For Jobs Like These 

Bi adcastingr .stations employ cnirincors. opera¬ 
tor-, station mnnagrers and pay up to S5.000 a 
yei *. Spare time Radio set servicintr pays many 
$2t 0 to $500 a year — full time servicinkT jobs pay 
many $30, $50. $75 a week. Many Radio Experts 
art operatiiif? full or part time Radio businesses 
Ra lio manufacturers anti jol»l>er8 employ testers, 
in* cclors, foremen, enirineers, servicemen, pay- 
in^ up to SG.OOO a year. Radio operator.s on ships, 
fret ffootl pay. see the world. AutomoVule. police, 
sivi :tion. commercial Radio. IoikI sneaker system.^. 
ofT'r trood opportunities now and for the future. 
Tel vision pi-omiscs irood jol>8 s<it>n. Men I trained 
ha'e pood jobs in these branches of Radio. 

Many Make S5, $10, $15 a Week Extra 
in Spare Time While Learning 


I Give You 
a Professional 
Servicing 
Instrument 


Merc li the iustrumonl every Radio expert needs and 
ivaius an All Ware. All-Purpose. Sei Strvltlrig In 
girnment. It contains everything necessary to measuro 
A.C. and D.C. ^-oltages .inti ctirreni: test tubes. rcsisUmce: 
adjust and align any set. old or new. It satisfies your 
needs for professional serv’lrlng after you graduate—can 
lielp 3011 make extra money servicing sets while tralidiiS 


Find Out What Radio Offers You 

Mail tiie eoupoti now for my Book, "llirh Rewards in 
ICadio" and a sample lesson. They're free to any fellow 
OMT 16 years old. My hook points out Radio's spare 
time and full time oppurtunitles. also those coming in 
Television; (ells about my Training in Radio and 'Ddc- 
vlsion; shows you 131 letters from men I trained, shows 
what they are doing, earning; shows my Money Ihick 
Agi cement. MAIL COUPON In an envelope, or paste 
on penny post caril— NOWl 


J. E. SMITH, 

President, Dept. 8BX 
National Radio Institute, 
Waahington, D. C. 


■ 

■ 

■ 

■ 


J, E. SMITH, President, Dept. 8BX, 

National Radio Institute, Washington, D. C. 

Dear Mr. Smith: Without oblifratiou. send me free a Sample 
Lesson-and your 6l-paKe Hook, "Uicli Rewards in ftadio.” tcllini! 
about spare lime and full time Radio opportunities, and how I 
can train for them at home in spare time. (Please write plainly.) 


IJumpedfnm^lSaweekto^M 

a Free Book started me tomrd this 

GOOD PAY IN RADIO 


HEkE'S 


ONLY 


()tj Sa Ja Ea 

(name^and address 

SENT UPON REQUEST) 


"I had an $18 a week job In a shoe factory, Td 
prohahiy tie at It today if I hadn't road about the 
opportnniticB in Radio and started training at home 
for them." 


"The training National Radio Institute gave me 
was BO practical 1 was soon ready to make $5, $10. 
$15 a >'eek in spare time servicing Radio sets." 


Th« day you enroll I start semlinj? you Extra 
M<» icy Job Sheets. They show you how to do Ra¬ 
dio repair jobs : how to cash in quickly. Thpouith- 
out your traininjf I send plans and ideas that 
ma le srood spare time money — from $200 to $500 
a year — for hiindretls of fellows. I send special 
Radio equipment. Kive you practical Ratlio expe- 
rierce—show how to conduct experiments, buihl 
cir< uits illustratinp important Radio principles. 


H A'atnc . 
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TRAIN KNt RADIO IN 12 WEEKS 

BY MY QUICK, EASY “LEARN BY DOING” METHOD 

Prepare today to enter a real money-making field 
by my quick, easy way to learn Radio. Here in my 
school you are trained in 12 weeks for your start 
for a better job and a real future. You do actual 
work on a great outlay of Radio equipment. 
The remarkable “Learn-By-Doing” methods 
used in the great Coyne Shops train you in Radio, 
Television and sound e(|uipment servicing. Not 
by books . . . Not by Correspondence . . . I5ut all 
under the individual guidance of skilled instrtic- 
tors, and only on similar kind of work you will 
meet out on a real jolj. My methods make it easy 
V to learn —First you are told how to do a thing 
— then you are shown how to do it — then you 
do the work yourself. WHERE ELSE CAN 
YOU FIND SO QUICK AND EASY A WAY 
TO GET PRACTICAL TRAINING IN THIS 
GIANT INDUSTRY? 


lU FINAMCE YOUR TRAINING 



DON’T LET LACK OF MONEY keep you from sending in the Coupon TODAY. 
Learn how you can get training first and take more than a year to pay for it 
after graduation. Make your first payment 60 days after your regular 12 weeks 
training period ends. Then takeover a year to pay the balance of your tuition in 
easy monthly payments. Hundreds of ambitious fellows have u^d this method 
to get Coyne Training. I'lLL IN THE COUPON AND MAIL IT TODAY. It will 
bring you the details of this amazingly quick and easy way to get your start 
towards a good pay job. 

Radio—Television — Sound Equipment 

Your training at Coyne is in wonderful, modern daylight shops on the finest kind of 



R.\ no, TELEVISION and SOUND EQUIPMENT. Television is sure to come as a 
con mcrcial industry’, whether this year or next- Talking Picture and Ihtblic Address 
Systems offer oi>i>ortunities for the traincfl man. Everything possible lias been done to 
maxe your stay at CoVue liappy and healtliful as well as profitable. 


Part Time Work While Learning 
Employment Service after Graduation 


Electric Refrigeration Training 
Included at No Extra Cost 

This combination Training (Radio and Refrigeration) can he of great value to you. 
Wlu ther you go into business for yourself or get a job working for a Radio Sales and 
Service organization, the fact that yon arc trained in servicing Electric Refrigerators 
should be profitable to you. Many Radio Manufacturers also make Electric Refriger¬ 
ator’ and men with this combination training are much more valuable to these employers. 
You can NOW get this training without extra cost. 

No Advanced Education or 
Previous Experience Needed 

If you can read and write simple English and are ambitious you can be trained the Coyne 
way —by actual exi>eriencc on a wide variety of up-to-date Sui>crh.etero<Jyne sets. 
oscP.iitors. analyzers, and test instruments. You learn how to operate television receiv¬ 
ing and transmitting equipinent and how to install, test and service public address 
sysU ins and sound picture equi]>mcnt. Coyne training also helps prcjiare you to qualify 
for a sovcniincnt license examination as Amateur Broadcast or Telegraph RadioOfier- 
atorand to know Code and Dci>artiiient of Commerce rules. Send coupon for all details. 


H.Ci LEWIS, President RADIO DIVISION Founded 1899 

C0YNE ELECTRICAL SCHOOL 


5QO S. Paulina St., 


Depte 28-8H, 


Chicago, Ilk 


If you need part time work to help pay living exix^nses while training, my 
Employment Department will help you get it. They will also give you Life¬ 
time Employment Service after you graduate. 


Mail Coupon Today 
I’ll Send You All the Facts 

Get the new “Coyne Opportunity Catalog.” 
giving all facts alx>ut Coyne Training. IMiotograpIis 
of Shoi>s showing students at work on modern radio 
equipment under the personal supervision of Coyne 
Expert Instructors, Also details of my l^rt Time 
Employment Offer, Pay After Graduation Plan and 
Graduate Employment Service. Yours without cost. 

Simply Mail the Coupon. 




II. C. LEWIS. President, 

Radio Division, Coyne Electrical School. 

500 S. Paulina Sr., Dept. 2B-8H. Chicago, III. 

Send rac your big FREE Hook about Coyne Training and give me all 
details regarding your *T^rt Time Einployment Offer” and “Pay 
After Graduation Plan" of easy, monthly i>ayments. 


NAME . .age. 


ADDRESS. 


I CITY .STATE. 


Please Say That You Saiu It in Ramo-Ckaft 
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FREE 


BOOK 


Here is a 

Which Every Radio Man Can Use to Advantage! 
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An Extended Opportunity to Get This BookI 
Final Offer Expires January 31, 1938. 


RAOJO 

reference 

ANNOAL 


6x9 

INCHES 



fublisheo t '/ 

MEVf YORK, M.Y. 



OVER 


125 


ILLUSTRATIONS 


Read These Interesting Chapter 
Headings of the RADIO 
REFERENCE ANNUAL 

Receiver Construction 
BuiUHnp: a 12-tube All-wave DX receiver— 
How to make a modern 6-tube Car Radio 
set—buildinp up a 2-tube Beginner's Set, 
with several different power supplies for vari¬ 
ous uses—Constructing a 2-tube midget set 
for portable use—How to build a “talking" 
briefcase—no aerial or ground needed. 

Audio and P. A. Equipment 
Making an Audio Bass Booster, using direct 
coupling—How to build and add a Dual-Chan¬ 
nel Amplifier to your receiver—Constructing 
a High-Fidelity Amplifier—Construction of a 
3-tube A.C.-operated Preamplifier—Funda¬ 
mentals of “Decibel Level" and “Decibel 
Gain”. 

Test Equipment - - Construction 
How to make an “Electronic Eye" output 
meter—How to construct an ultra-compact 
Universal Volt-Ohm-Milliammeter—How to 
make a Resistance-Capacity tester—How to 
Build a Pocket A^lapter for set testing— 
Building a Portable Capacity bridge—Con¬ 
struction of a V.T. Voltmeter in compact 
form—How to Make a Modern Set Analyzer. 

[ Articles for the Service Alan 

Servicing with the Oscilloscope—Servicing 
s with a Single Meter—“What’s Wrong With 
Your Radio” chart—Tapers of Volume Con¬ 
trols, and use of various types—Ideas for the 
Service Shop—Aligning All-Wave receivers. 

Time and Money-Saving Kinks 
In this section you profit by the experience 
of other radio men. These kinks are really 
valuable “short-cuts" which save much time 
and, very often, money. They are “pet" ideas 
put into practice. 

Important Articles Which Have 
Appeared in RADIO-CRAFT 

General Interest Articles 

Design of Transformers for Class “AB" and 
“B" operation —\ table of Inter-Electrode 
Capacities for 30 different tube types—How 
to make a Floating-Grid Relay—Construc¬ 
tion of a modern Treasure Locator—How to 
get DX on your All-Wave Radio—Making a 
5-meter Transceiver for use in car or boat. 

New Tubes 

Characteristics of the Newest Receiving 
Tubes of all manufacturers, giving uses, 
characteristics, present equivalents (if any) 
and all pertinent data. 


1 


T he Editors of RADIO-CRAFT have prepared a 
special hook for vou. Thi.s book — the RADIO 
REFERENCE ANNUAL— is not for sale, but avail¬ 
able only to subscril>ers. both new and old, with a 
Seven Monthff* Subscription to RADI 0-CKAFT. If 
your subscription expires shortly, you have the privi¬ 
lege of extending your subscription for seven months, 
and still receive the FREE premium. The price of 
this Special Offer is only One Dollar ($1.00) — and as 
an additional saving, the book is mailed to you post¬ 
paid, just as the magazine is each month. 

Carefully outlined at the top right column is the con¬ 
tents of this book; it contains information which 
every radio man needs. The book contains G4 pages, 
size 6x9, and is replete with illustrations. 

RADIO-CRAFT 

99 Hudson Street, New York, N. Y. 


MAIL COUPON TODAY! 


RADIO-CRAFT, 99 Hudson St., New York, N. Y. 

Cicntlcmen t Enclosed you will find my remittance of One Dollar (51.00) for 
which enter my subscription to RADlO-CRAFT Matrazine for Seven Motulw. 
Send me ABSOLUTELY FREE, and POSTPAID, my copy of the RADIO 
REFERENCE ANNUAL. (This Offer Is Good Only in U.S.A. and Canada— 
ForeiKn 11.50.) 


Name . Addrese 


City- 


Stale 


(Send remittance by cheek or money order. Register your letter if 

cash or unused U. S. Postatre Stamps.) HC-2-38 


Please Say That Vow Saw It in Radio-Ckakt 
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VISUAL BROADCASTING 

An Editorial by HUGO GERNSBACK 





W HILE visual broadcasting — television—has not as 
yet “arrived** for the general public, the time is 
constantly drawing nearer when this promise will 
be fulfilled. As is well known, formidable difficulties 
a; e still to be overcome before visual broadcasting becomes 
a reality. The chief obstacles, at the present time, may be 
summed as follows: 

(1) Present television receivers, so far as cost is con¬ 
cerned, are out of reach of the public. There are almost 
3 000,000 radio receivers in use in the United States at the 
present time, the average cost of each to the public being 
less than $40. The present cost of a television receiver — 
$400, or more — is an impossible economic obstacle in the 
path of visual broadcasting. 

(2) Technical deficiencies of present television receivers, 
such as low luminous intensity (reception must be in semi¬ 
darkness), image view from only one point, instead of from 
every direction in the room, are also important factors in 
the progress of television. Further, present-day television 
receivers are not well enough perfected so that a non- 
te dmical individual can operate one at all iimes. Finally, 
a good television-image or video receiver must have 10 
times the fidelity of a modern “hi-fi** radio receiver. 

(3) The present high cost of visual broadcasting pres¬ 
entations in television studios. 

(4) The staggering cost of linking broadcasting stations 
by coaxial cables into a national network. 

There are other difficulties yet to be overcome, but those 
cned are the chief barriers which are holding l^ack television 
or visual broadcasting. And let no one run away with the 
of :en-voiced chestnut, current in lay circles, that “the ‘Radio 
Trjst* is purposely holding television back.** Nothing could 
be further from the truth; and such a contention, in view 
of the above-mentioned difficulties, becomes more or less 
riciculous. 

But let us suppose that all of these obstacles have been 
ovm-come, at some time in the future. Let us now look into the 
television studio of a big visual broadcasting key station, 
and let us see wherein visual broadcasting in the future 
differs from present-day broadcasting. 

At the present time, when a sponsor broadcasts, let us 
sav. a condensed version of Grand Opera it is, of course, 
no: necessary to construct a stage with all the paraphernalia 
which accompany it, as on the Metropolitan Opera House 
stj ge. As a rule, a few singers group themselves around a 
niicrophone, and sing against a musical background. With 
visual broadcasting, this obviously can no longer be done. 
In other words, when radio adds sight to present sound, it 
will become necessary to go the limit for presentation pur¬ 
poses; and that means future visual broadcasting stations 
must indeed become not merely theatres, Grand Opera 
houses, or motion picture studios, hut all three combined. 
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The technical resources, required to put on a visual show, 
are so complex and so tremendous that, up to now, it has 
usually frightened broadcast interests; because they could 
not see how any sponsor can possibly foot the huge costs 
which a big broadcast would entail. 

Fortunately, it may not be as formidable as all this when 
visual broadcasting finally arrives. There are all sorts of 
tricks in every trade and, just as the technicians in present 
broadcasting studios deceive the ear by synthetically creating 
noises, ranging from a roaring throng of 5,000 baseball fans, 
to the roar of wild animals (and usually produced from 
phonograph records), so in the future your eyes will be 
deceived by the most marvelous scenery which will be devised 
especially for the visual broadcasting studios. 

This trick of creating scenic backgrounds of the most 
impressive types, is already well advanced in the motion 
picture field, where unheard-of effects are produced so 
cheaply that no one would have thought them possible, a 
few years back. 

Nowadays, when, let us say, a moving background of 
New York skyscrapers is needed, the moving picture com¬ 
pany does not have to travel to New York with its equip¬ 
ment. Instead, a studio camera man goes alone to New York 
and takes whatever motion pictures are required of the 
New York skyscrapers, with the river, and the steamships 
or ferryboats plying about Manhattan Island. The film is 
then developed in Hollywood, and projected against the 
bark of a translucent screen. The actors now stand in 
front of this screen, and are photographed by another 
cameraman. The resulting picture shows the actors dis¬ 
porting themselves against a moving background of New 
York City skyscrapers! That this, and similar technique, 
will be used in visual broadcasting is certain. The cost of 
production will be cut .down enormously as the art pro¬ 
gresses, yet will give to the public most enjoyable presenta¬ 
tions. 

As time goes on, other similar new inventions will be 
added to television broadcasting technique and, indeed, the 
cost of visual broadcasting, except under unusual circum¬ 
stances, will then not be larger than presentations of our 
present-day audible broadcasts. After all, the human element 
will still be the important factor; and when it comes to 
outdoor “spot** (outside pick-up) visual broadcasting— 
such as the transmission of a baseball game, a fire, or an 
inauguration of the President—the actual cost to video 
broadcast interests will compare favorably with presentation 
costs of audio broadcasts today. Another advantage is that, 
although sound effects often must be faked in regular broad¬ 
casts in order to create an illusion of reality, in putting 
on a television spot broadcast a wider sound range is avail¬ 
able which makes it possible to utilize many natural sound 
effects. 
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Cynophilist Dr. George Cohen and his bulldog Duke, 
whom he equipped with an acousticon to restore 
hearing. Now the old dog can be taught new tricks. 



(licll Tcltphone Laboratories) 


The circle (arrow) shows where an observatory dome 
will stand on Mt. Palomar, crowned with the 200 in. 
telescope. Beyond, ultra^shortwave telephone station 
link to C.l.T. at Pasadena. 90 miles away. 


ON SHORTWAVES 
AND LONGER ONES 

to 25 miles is the 
commonly estimated 
range of television 
and hi-fi systems on ultra-shortwaves 
with which experimental work is in¬ 
creasingly carried on. Still, W2XOY, the 
G.E. 7.3-meter station on the N. Y. 
state office building, Albany, intended 
for local work, received its first recep¬ 
tion letter last month from Phoenix, 
Ariz., 2^000 miles away! 

Code ringing, by remote control, is 
part of the design of the 10-meter radio¬ 
phone system between California Tech, 
and the Mount Palomar Observatory, 
Austin Bailey reported last month in 
the Bell Laboratories Record. The 90 
miles was spanned, with an 18-dl). loss 
due to a mountain range between, with 
5-watt transmitters; but to overcome 
ignition interference, 40 watts was 
added to the power. In the system, a 
metal water tower serves as a reflector 
to strengthen a directional beam. 

Incidents in peaceful China com¬ 
pelled U. S. action last month when the 
F.C.C. authorized changeover of com¬ 
munication licenses because of the de¬ 
struction of the Chenju receiving sta¬ 
tion. And the Manchuria T, & T. Co. 
announced in Japan that it will put up 
broadcast stations in North China next 
year. 

For police and municipal use, 29 fre¬ 
quencies above 30,000 kc. were made 
available last month by the F.C.C., with 
rules to be formulated later. 

Anti-police transmitters are a prob¬ 
lem of European authorities, according 
to a report from Paris in Reynolds 
News (London) last month. Crooks, it 
is asserted, carry pocket receivers to 
get code messages, on frequently 
changed wavelengths. 

With official acknowledgement that 


American radio must keep up with the 
march of foreign propaganda, the 
F.C.C. last month took under advise¬ 
ment distribution of channels for Latin- 
.American broadcasts. General Electric 
announced a series of strictly U. S. news 
broadcasts from W2XAD and W2XAF. 
Westinghouse announced new “rhombic^* 
directional antennas for W8XK to step 
up beam siynals from 25 to 50 times, 
gain being greatest at high frequencies. 

Recognizing the right of every nation 
to use every broadcast channel, as a 
matter of sovereignty, the Inter-Ameri- 
can radio conference at Havana last 
month called for agreements between 
neighboring countries to prevent inter¬ 
ference. Encouragement of aviation 
radio, and of radio exchange of weather 
reports was urged. 

TELEVISION LIGHTS 
AND SHADOWS 

A S King George VI stood 
at attention before the 
Cenotaph at the Armis¬ 
tice observance last month, a demented 
person broke into the assembly; and 
the incident was nnexpectedly tele¬ 
vised, as well as broadcast, to all 
England's looker s-in—perhaps 3,000! 
On the same day, the first broadcast of 
a complete, full-length play (*Mourney's 
End") by sight and sound was carried 
out, from B.B.C. studios at Alexandra 
Palace. It took 80 minutes. 

‘Television is here," President H. H. 
Beverage told the I.R.E, last month; 
“the ‘catch' is cost alone, and that is 
why every radio-minded citizen fails to 
have a television receiver in his home," 
In England, reports come, owners of 
radio sets are asking why their license 
money (every set must pay $2,50 a 
year) should go into television experi¬ 
ments, which they cannot receive, rather 
than programs which they can? 




(Photo. Joseph ^felvln xrcKlllott) 
Th« University of Kentucky has established radio Listening Centers where, with 
modern sets provided by donors, rural people are encouraged to gather and 
listen to educational programs. Here are an interested group in a mountain home. 


This broadcast over WOR last month was a bonatide amateur hour; the mike 
caught taps as unhatched chickens cracked their shells. (Too bad Mr. Rooster 
and Mrs. Hen did not have the phones on—as a matter of fact, the parents had 
never met—for these are up-to-date, “test-tube" chicks!) 
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iHlIlllllllinilltlllltlltllillllllllNllMIIIIIIIJIIIillimilllimitllimnilllltlllllllHIIIIIIinmnillMIIIIIIIIIIIIIIIIMMIII^ Radio fs now such a vast and 


diversified art it becomes 


IN REVIEW 


necessary to make a general 
survey of important monthly 
developments. RADIO-CRAFT 
analyies these developments 
and presents a review of those 

mimmiiiitiiimiiiiiiimmiiimiiiiiiiiiiiiiMliiiiiiiiiiiiimiiniiitiiiiHimiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniMiiiimiiiiiir items which interest all. 


News reports announced “first recep¬ 
tion of television at sea“ aboard the 
liner Britannic in the English Channel 
ast month. News reports 10 years ago 
announced first reception of Baird’s 
early television transmissions at sea; 
but requirements were much less exact¬ 
ing then. In those days, a 30-line image 
was remarkable. 

RADIOCCURRENCES 
OF LATE DATE 

S INKING of the Greek 
ship Tzenny Chandris off 
stormy Cape Hatteras 
last month adds one more to the list 
of radio operators lost at their posts, 
and brings up again responsibility of 
captains who delay SOS with loss of life 
to crew and, perhaps, passengers, in 
gambling to save ships without salvage 
liability. News story, that an officer 
with drawn weapon compelled operator 
to send call without waiting captain’s 
orders, was later denied. 

First broadcast from submerged sub, 
without cable connection was announced 
last month. Sounds of torpedoes being 
ired from U.S.S, R-H were heard from 
New London harbor over NBC, as well 
as voices of officers and crew\ A short 
antenna attached to the periscope is 
said to have made it possible. 

Danger of having power apparatus 
t( 0 close to water system was again 
proved last month when Edward G. 
Gillig, Jr., of Buffalo, N. Y., stepped 
from a showier beside his basement 
short-wave outfit and accidentally 
touched a high-tension electrode, with 
fatal results. 

Public-address amplifier found new 
use last month wffien Mrs. Leo J. Heer 
0 * Jamestown, N. Y., toured the coun¬ 
tryside in a police car, calling her 
3 year-old son Timothy, who had dis¬ 
appeared from home. Unfortunately, the 


(Photo. (i>Uan Trailer Corp,—Supreme inst'uincnts Corp.) 
Meet the Trailing Service Shop, also the home of the Flying Service Man and Mrs. S. M. The Supreme-ly 
equipped shop, built irito the 19-foot trailer as pictured, has its own power system and is prepared 
to tackle any radio problem. Several of these installations will be on the roads this year. 


youngster was evidently beyond the 
range of apparatus. 

Conflict between law and medicine 
was renew^ed in Los Altos, Calif., last 
month when police detected that inter¬ 
ference on their radio wavelength was 
due to electric apparatus operated by 
the health department for germ culture. 
The “bugs” were removed from the 
radio, but not from the incubator. 

In Uganda, Africa, stated correspond¬ 
ence of Pearson*s Weekly (London) last 
month, the price of a wife has gone up 
to the level of a radio set; for a first- 
class maiden, a phono-radio may be 
required, instead of the herd of oxen 
which was once standard. And good, 
up-to-date sets are still scarce in that 
region, to the dismay of impecunious 
bachelors. 

Dedicating new home of N. Y. City- 
owned WNYC last month, militant 
Mayor-reelect La Guardia denounced re¬ 
strictions on S.-W, relays, by which he 
hopes to form a chain with other public- 
owned transmitters. He declared that, 
if the F.C.C. does not yield on the 
point, he will seek action from Con¬ 
gress. The new transmitter location 
(shown by map further on) is central 
as regards the Greater City, and gives 
excellent coverage with its 1,000 watts. 
The 304-foot, ^-wave towers are space- 
phased -wavelength, and time-phased 

-period apart; power is fed to them 
(Continued on page 503) 


(Photo, EGA-victor) 
Better go over Niagara Falls in a radio cabinet 
than in a barrel: at least, in this test of a new 
"tropic*proof" console, it came through practically 
undamaged, and the barrel didn't! 



J.eft 303*foot tower of one of North Carolina's new highway patrol radio transmitters, which will also serve Jowers and transmitter of New York Cify- 

th* state's conservation department to control forest fires; the antenna is designed to "compress'* the field owned WNYC. The building, opposite 

into a 75-mile radius. Center, one of the 1,000-watt installations working on f,706-kc. police channel. downtown Manhattan, mounts on 99 piles. 
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PREVIEW OF 1938 FASHIONS 


When the fashions of 1938 went on parade, last month, improvements in high-defini¬ 
tion television technique had at last made it possible to reproduce colors in almost their 
natural tones of light and dark; and without recourse to the exaggerated coloring so 
necessary in the earlier days of television. Images were viewed on 7 '/ 2 ”x IO"screens. 

............mi................... . .iiiiiiiiimmiii 



Fashions debut via television! Iconoscope "cameras*' in action. Floodlighting the fashions. 



Checking illumination with a lightmeter. 


TEUtViSIOM 

+1l%ToRy- 



FIRST AII FASMIOR »(MONSTR*TlON 
OF TIIIVISION . . FIATURFS ClOTHfS 

FROM SAMS FIFTM AVCNUC 

•II Kitii-.or. •.ii.r. ••• hi-At* iiuL.-iiii — j l•i-l••r»■lll.lkM■- 

jii^riir. . ri’-i.ti'r«'«| III Ir.tii.niill«-il a^iii 

I'll lii^i III llii' t.-l. nS-ii.ii ... tki. k j-Mii til iIm- 1(1,' X l•■•il•^ 

<••-' - . \l l•■llr III l•■>^L .••! > IK. .i%l«'|ikii |i|i ••• 

ll.i* 1(1. \ l•l•ll■lM•^ llirn -kjl l••l■•l•- «'.|m tintr'nl*! I* li 

.^l. 4 II.I ..tM iiM.tiii" Ill ri-dl IU.|| l■'l••r•' Mirir ivilnl 

r*r«. Ilir fit-i ... iM, 1 ^. T^iHlin.'iii III nitirrrii •l-.-IC •••liU ami 

.-■liiHi'h Milk l^liMH. .Njlutulh. ^dk.? Flflk Ati-iiiM - - fi.r<i.»nl-l<a«kin- uMal. m a^lr]*' 
«hr«il. |>l«4«ril thr •••.•ji.t |url in tin* lliriHinp iiil.i lh>- fuiurr willi il> faalitimv 


A well-known New York department store, by means of a %-page ad. (repro¬ 
duced above) In the New York Times, helped publicize an epochal event 
in television. The Times’ daily circulation is about 600,000 copies. 
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SUCCESSFULLY TELEVISED/ 

On November 18fh, 1937, about 300 persons — stylists, Images were sent over coaxial cable from the RCA build- 
ashion writers, designers, executives—witnessed the first ing to the Empire State building; and received at the 
all-fashion television show on this continent. RCA building on 20 ultra-shortwave television receivers. 

itiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiimiiiiiiiiiiiiiiiiHiiiiiiiiiiiiiiiimiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiniiiiittiiiiiiiiiiiiiiiiiiiiiiiiiiiHiiiiimin^ 


T he fashion show of the future was heralded by 
an NBC television demonstration stajired this winter. 
In it, radiant models, arrayed in attractive jirowns, 
paraded with stately steps before the cold, frrim eye of the 
iconoscope — and the more appreciative eyes of the engineer¬ 
ing staff. At some 20 receivers (on the 62nd floor of the 
;^CA building), observers watched — and saw even such fine 
details as the grain of the leather in luggage accessories. 

THE GAMUT OF THE SHOW 

The new high-definition pick-ups and reproducers (441- 
line cathode-ray scanning) were able to show details hitherto 
considered too fine for the medium. In the tests, broad stripes, 
large patterns and other showy details were omitted. The 
models wore practical travel, sports, evening and negligee 
costumes. A hairdresser demonstrated a new ‘‘stardust” 
evening coiffure in the process of creation, and then re¬ 
arranged it for daytime wear. There were also closeups of 
jewelry, handbags, evening sandals, handkerchiefs and 
similar small accessories. 

Although the demonstration had been publicised in ad- 
ance as being about to jn ove the practieality of television 
for spot news pick-ups, such was not the case. Advance 
"tatements emanating from a prominent motion picture 
make-up man indicated that television would eschew the 
purple lipstick, green rouge and blue powder generally be¬ 
lieved necessary. While it may do so in the future, it did not 


do so at the fashion broadcast. The expert had said, “Tele¬ 
vision performers will wear natural make-up, and probably 
less of it than the average New York woman uses for street 
wear.” Yet in the fashion broadcast a succession of short 
scenes showed that the usual orange shades of lipstick were 
too light to be effective; dark reddish lirown or dark purplish 
red had to be used. Similarly standard eye shadows failed 
to reproduce correctly and brown had to be applied over it. 
The make-up is not altogether unlike that used for motion 
picture work. However it is only fair to state that the expert 
who made the make-up predictions may have been envision¬ 
ing a day in the more remote future, 

CONCLUSIONS 

The demonstration was, nevertheless, an unqualified suc¬ 
cess. It pi'oved that television carries images with sufficient 
detail to enable fashion features to be seen clearly in the 
receiving apparatus. Lookers-in saw negligees which ranged 
from one-color silk and satin robes to dark plaid and plain 
color wool, and found that they could distinguish patterns 
easily, materials not so readily. They saw furs and eould 
distinguish many types, silver fox being especially striking. 
They saw sports dresses and noted the decorative details. 
A running commentary was given hy NBC's “fashion editor” 
and an announcer. 

“Eventually,” remarked Lenox K, Lohr, president of 
(Continued on page 490) 


LET'S PEEK IN AT TELEVISION 
WITH TWO OF ITS LEADERS 


Problems of American television are dis¬ 
cussed by Dr. Goldsmith, RCA consultant. 


British and American television systems 
are compared by the president of RCA. 



By DR. ALFRED N. GOLDSMITH 

uiiiiiiiiiinMiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiinmiiiiiiMiiiiiiniiiiniiii^ 
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RESIDENTS of Now Jersey will 
have front row seats in the 
theatre of the air” when tele¬ 
vision becomes a public service. 

In the northern part of the state par¬ 
ticularly, experimental field tests have 
shown reception conditions often as good 
as those met with in many parts of 
metropolitan New York, where the 
RCA transmitting station is located, in 
the Empire State Building. New* York 
presents problems in television trans¬ 
mission that are unique, because of 
the effect of tall steel structures on the 
ultra-short radio waves employed in the 
new art. ITow^ever, communities in 
northern New* Jersey are said to bo 
lucky in that so many points are in 
direct air lino with the television trans¬ 
mitting antenna on toj) of the Empire 
State Tower, because this is the ideal 
condition for reception of ultra-short 
waves. 

(Cojitinued on page 496) 


By DAVID SARNOFF 

limililliniMlltlllinuillllllllllllllllilHilllllllMlMIIIIIIIIIIIIIIIIIIIIIIIIIIIIHIIMIIIIIIM 

D uring my 5 weeks stay 

abroad, I studied the latest de¬ 
velopments of television in Europe. 
While interest is showm everywhere in 
this new branch of the radio art, great¬ 
er progress has been made in England, 
than elsewhere in Europe. 

Nevertheless, the experience to date 
with television in England, has only 
served to emphasize the formidable 
nature of the problems w'hich must be 
solved be foie a satisfactory service of 
television to the public can be rendered, 
and a new industry soundly established. 

AMERICAN VERSUS 
BRITISH TELEVISION 

The question is often asked: “Is Eng¬ 
land ahead of the United States in tele¬ 
vision?” I shall try to answer this ques¬ 
tion hy stating the facts as I have now* 
observed them on both sides of the 
Atlantic, 

(Continued on jntge 495) 
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PUSHBUTTON TUNING 



Twirling a dial to tune stations is defi¬ 
nitely on the way out;—making way 
for automatic push-button tuning sys¬ 
tems here described. 

N. H. LESSEM 

iiiiiiiiiiiiiiiiMiiiiiiiiiiiiMiMiMfiitiiinitiintiitiiiiiMiiiiiiiiimiriiiiiiitiiiitiiiiiiiiii 

E ver since the introduction of 
“single-dial tuning” more than a 
decade ago, manufacturers, ex¬ 
perimenters and engineers have 
endeavored to develop systems for 
automatically tuning radio receivers. A 
number of years ago several manu¬ 
facturers actually placed on the market 
“remote tuning” receivers, the mecha¬ 
nisms of which werealmost identical with 
that of some of the modern pushbutton 
automatid tuning receivers illustrated on 
these pages. A small electric motor, in 
conjunction with a 2-segment commu¬ 
tator switch, was utilized to rotate the 
ganged variable tuning condenser. In 
order to tune a station one had to press 
(and keep depressed) one of several 
pushbuttons which were pre-set and 
marked for a given station, until that 
station was heard; or instead of push¬ 
buttons, other systems would require a 
selector switch to be rotated to the de¬ 
sired station (indicated on the head of 
the remote control unit). 

The only trouble was that the sta¬ 
tions were hardly ever tuned-in exactly 
right, due to the fact that the motor 
(for any given station) would never 
stop at the same identical spot twice. 
This of course impaired the tone quality 
appreciably. Had automatic frequency 
control been known and utilized at that 
time, these systems would have worked 
fine and dandy, since then, slight de¬ 
tuning of the ganged condenser would 
automatically have been compensated- 
for (in superheterodynes) by a shift in 
frequency of the local oscillation. 

Today's pushbutton automatic tuning 
receivers employ one of 2 separate sys¬ 
tems. One, as mentioned above, using a 
motor^driven variable condenser with 
A.F.C. compensation; and, the other 
using tiHinmer-coiidenserSf in place 
of variable gang condenser tuning, 
switched into the circuit by means of 
pushbutton switches. This latter sys¬ 
tem does not require A.F.C. compensa¬ 
tion although this is a desirable feature. 

Incidentally, even trimmer-condenser 
tuning systems are by no means new. 
As far back as October, 1935 the writer 
wrote an article in Radio-Craft on the 
construction of a “Lazyman 4 Receiver,” 
in which toggle switches were used in 
place of pushbuttons to tune-in separate 
stations. In this receiver, 6 pairs of 
trimmers (after being pre-set for defi¬ 
nite stations) could be “cut” into the 
circuit by means of these togglg 
switches. 

Following are the characteristics of 
the modern pushbutton tuning receivers 
illustrated on these pdges. The numbers 
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REPLACES DIAL TWISTING 


preceding each description correspond 
with the numbers on the illustrations. 


1 G. E. “Touch-Tuning’’ System. Em¬ 
ploys 6 pairs of selector trimmers 
to tune the antenna and oscillator cir¬ 
cuits to 6 different stations in the 
b oadcast band. The gang condenser 
must be set to a station not tuned by the 
selector trimmers. Pressing any one of 
the buttons releases any other button 
which may have been depressed. Each 
button covers a definite frequency range 
and any station within that range may 
be set to be tuned by that button. Touch¬ 
tuning is instantaneous. An A.F.C. cir¬ 
cuit compensates for slight misalign¬ 
ment of the selector trimmers. 

2 » Howard Radio Company Pushbutton 
* Tuning. Two systems employed, 
namely, one whereby individual trimmer 
condensers are “cut*’ into the circuit 
by the pushbutton (entirely replacing 
the gang condenser) ; and another in 
W’hich a motor is used to turn the varia¬ 
ble condenser. Eight buttons are avail- 
aide for 8 pre-set stations, each button 
cowering a definite frequency range. 
Note that no tuning dial whatever is 
u.’cd in this model. An interesting fea¬ 
ture of the receiver is that one of the 
buttons may be used for any police 
band station. The motor-tuned receiver 
is illustrated in photo No. 7. In these 
models the dial pointer travels directly 
to the station desired. It does not (as 
w th some of the other systems), move 
a"^,ross the entire dial to a reversing 
point and then travel back to the point 
of the chosen station. 


3 Clarion Corporation “Flash-Tuning”. 

Trimmer condenser tuning system 
permits 6 stations to be chosen. De¬ 
pressing the buttons “cuts” pre-set 
tr miner condenser into the tuning cir¬ 
cuit, in place of the usual variable con¬ 
denser. In the rear of the receiver 2 
seT of buttons for each station adjust 
these trimmers for any of the stations 
W'thin the prescribed frequency range 
of each tuning button. 

4 Knight (Selectronic) Pushbutton 
Tuning. This system uses a motor- 
driven variable condenser. An A,F,C. 
ch _ uit compensates for slight off-tune 
set jngs. Nine favorite stations may be 
pre-set and selected at will by merely 
pressing their respective buttons. An¬ 
other system uses 7 pushbuttons with 
cdi esponding trimmer condensers in 
ph ,.e of the variable condenser; A.F.C. 
is used. 


5 Majestic Radio and Television Com¬ 
pany. Motor-driven automatic tun¬ 
ing with A.F.C. compensation. Provides 
fo: 12 stations which may be easily 
pre-set from the front panel, 

6 Detrola Radio and Television Cor¬ 
poration. Motor-driven automatic 
tuning with provision for 10 stations. 
A special feature is that manual tuning 
can be had without the necessity of 
throwing any switches, 

(Contintted on page 498) 
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THE RADIO CLUB CHAIR/ 



1 SOLITAIRE WITH ALL THE TRIMMINGS!—cigarettes, radio, telephone, 
overhead lighting, everything the heart desires,—close to hand. This 
Radio Club Chair, which contains everything but the kitchen sink, is so 
made you won't have to get up from the chair once you have sat down. 



2 NOW IT'S COCKTAIL HOUR!—and still you don't have to get up. 
The left side of the chair opens to reveal all the necessary para¬ 
phernalia for mixing drinks. A loudspeaker hidden in the back of the 
chair affords the musical accompaniment. 



3 SHAVE, MISTER?—Reach into the left-hand 
arm compartment for electric razor and 
mirror, and plug the former into the con¬ 
venient outlet mounted in back of the 
chair. Notice the magazine rack built into the 
side of the chair. A fellow can make a career 
of sitting in this chair. 


4 THE VOICE OF COMFORT! Rear view of the "radio 
club chair" showing the loudspeaker installation and 
the convenient electric outlet. Notice the clever 
arrangement of the overhead light, which can be 
adjusted to any desired height. The cover is easily re¬ 
movable for convenient servicing. Imagine staging a 
sit-down strike in this chair! 


5 THE LAZY MAN'S THRONE! Would you think, 
merely by looking at it, that this chair con¬ 
tains. in its various hidden compartments, all 
the necessary paraphernalia for putting on a 
sitting endurance contest? If only It had hot and 
cold running water and a bathtub it would be 
complete. 



6 LITTLE THINGS FOR BIG COMFORT! Electric razor and curling iron, 
cigarettes, electric cigar lighter, pipe and tobacco, mirror, thermom¬ 
eter, manicure outfit, playing cards—practically nothing missing for 
which anyone would bother to get up—all contained in the left-hand 
arm compartment. Inventor George Turney hails from Houston, Tex. 



7 MORE CONVENIENCES!—this in the right-hand arm compartment. 
Telephone, electric clock, conventional midget receiver and what 
appears to be either a tobacco humidor or a huge powder box/ Every¬ 
thing seems to be designed to make the lazy individual even lazier. 
What is there left to induce a man to vacate such a chair? 
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NEW CONDENSERLESS 


TUNING SYSTEM 

DEMONSTRATED! 


An old system of tuning, but with the refine¬ 
ments of modern discoveries and technique 
—this system shows signs of being universal¬ 
ly adopted in place of "variable-condenser" 
tuning. 


W. E. SHRAGE 


IIIMIIIimilllMlllllllltlllllllllllllllllllllllltllllilllllllllllllllllllllllllllllllllll 


A n OLDTIIVIEFi of radio communication, Paul Ware, 
ilemonstrated last month at a ineetinjr of the Radio 
Club of America a modified tuning system—equipped 
with coils of variable inductivity— which he hclievcH 
will cauf^e great changes in present alUwave receiver design. 

'TlXED C/VARIABLE L” TUNING 

Modern radio enpfineers consider it old-fashioned to design 
tuning circuits with a fixed condenser but with a variable 
indnctance; that is, with “fixed C/variable L'*. Instead, it 
is customary, today, when developing new circuits, to think 
in terms of (a) variable capacity and (b) a fixed inductance; 
taat is, variable C/fixed L. 

Although it is true that the fixed C/vai'iable L method of 
tuning is exceedingly antique, having been known almost 
since the beginning of radio communication, it should not 
be considered as being a tuning system having poor elec¬ 
trical efficiency. In fact, the contrary is true. The electrical 
Qualities of this design are often much better than those 
o; present-day tuning circuits — operating with a variable 
C( ndenser but a fixed coil — and the main attraction of this 
“old-fashioned** method of tuning is the well-known fact that 
it permits covering large frequency bamls without need of 
switching. 

Nevertheless, any time the problem comes up to use 
variable contacts on coils (in order to vary the inductance 
value), many a radio engineer is inclined to discard this idea, 
and tends to achieve the effect desired by means of a variable 
cc ndenser. 

However, these designers forget that metallurgists and 
chemists have made great strides in the past few years in 
achieving new alloys, and in the treating of metallic surfaces. 
This new knowledge about metals permits the manufacture 
of switches and contacts, which not only operate noiselessly, 
b't also provides peifect contact over long pei iods of use. 

FUNDAMENTAL PRINCIPLES 

ft does not need mention that the ultimate trick of Mr. 
■Ware*s new timing device lies with the ingeniously designed 
mot hod of contact. Before going deeper into the matter of 
contact, let us first look at Fig. IB which presents the 
fundamental circuit utilized. The variable coil Lv (which 
may be rotated in either direction) is connected with the 
eril-coil Le, and with a padding condenser P which is used 
to align the coils if a set of them is used. The small end-coil 
L< has been applied in order to shift the dangerzone of 
natural frequency of the tuning coil Lv — outside the tuning 
range. 

All that is required to tune this circuit is to move the 
contact Ct, and this contact Ct will short-circuit (in accord¬ 
ance to its position) a more or less large part of the main- 
c(> 1 Lv. 

TRDLLEY CONTACT REPLACES SLIDER 

Now let us see how the important problem with the perfect 
contact has been solved. The familiar type of slider-contact 
(uniformly used in the dear old days of detector recei)tion) 
has of course been discarded. Instead of the earlier type of 
(Continued on page 491) 
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Fig. I. Fundamental detail sketches and circuits of the "variable'inducfancc" 
tuning system. Although the underlying principle Is old, the present system 
of application may prove revolutionary. 
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T O KSKDIOS who like almost every¬ 
one else, heard their first radio 
broadcasts from KDKA, those call 
letters still are synonymous with hroad- 
casting* itself. Itecently, radio listeners 
in every clime shared the Eskimos^ 
sentiments, for the entire radio industry 
joined to celebrate the 17th anniversary 
of that pioneer broadcastin^^ station. 
(See January Radio-Crafty pg. 391, 
“New Antenna to Multiply Field.”) 


NEW y4-WAVE "CLOUDSCRAPER" 

Significantly enough, the high point 
of the Ceremonies was the dedication of 


60 TONS OF ANTENNA 

The world's tallest of sllm-welded structures is completely 
Insulated from the earth. Nevertheless lightning crashes 
to ground from It without affecting broadcast programs! 

llllllllllllllllllllllllllMlllllllllllllllllimillllllinillllllllllllllllllllllllllllllMllllllltHlllllllllllllltlllMIIIIIIIIHItmillllllillllllilllMlllIttlllllllllllllllltllMllilHIIIIIIIllllll 


what is claimed to be the worUrs most 
modern and efficient antenna, a 718 ft. 
steel “cloudscraper” located at Saxon- 
burg, Pennsylvania, which is now giving 
primary service for an area 10 times 
greater than that formerly provided 
with strong clear signals. 

The new antenna, like the other 
modern equipment in KDKA^s present 
spacious quarters, signalizes the amaz¬ 
ing advances made by radio in 17 brief 
years. It was November 2, 1920 that the 
original KDKA, housed — slutlio, send¬ 
ing equipment, technicians and talent, 
altogether — in one big room at the 
Westinghouse Headquarters Works in 
East Pittsburgh, flashed to the owners 
of the few amateur receiving sets then 
in existence the news of Warren G. 
Harding’s election. That daring venture 
inauguiated a daily i)rogram which 
marked the beginning of commercial 
radio broadcasting. 

In 17 years, broadcasting stations 
have multiplied tlie original one into 
(Confiauvd on page 493) 



Though weighing AO tons and towering 710 feet, 
the antenna rests on a single, 16-inch diarneter 
porcelain insulator. Note lightning horn-gap at right. 


TELEVISION STUDENTS 

LEARN BY MAKING 

CATHODE-RAY TUBES 


Readers of Radio-Craft have exhibited ex¬ 
ceptional interest in this series of articles— 
published here for the first time in any 
popular radio magazine — on constructing 
experimental C.-R. tubes for television. 


PART IV 


iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiittiiiiiiiiiiiiiititMiiiiiiiiiiiimiiiiiiiiiiiMiiiiiiiiiiiiiinmiiiiiiiiiiiiiiiiiiiiiiiiiiiuMiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiMiiiiiiiiMiitiiiiitiiiiiiiiiiiiitiiiiiiHiitni 


U. A. SANABRIA 



Fig. 2. The set-up used to evacuate the cathode-ray tube. An oil pump, 
mercury pump, electric heater, and cold trap are utilized. 
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I N THE PRECEDING installments we described the 
mechanics of fusing the fluorescent screen to the inside 
surface of our cathode-ray tube as well as applying an 
internal graphite coating. We now come to the description 
of the electron gun construction as well as the procedure 
for evacuating the tube. 

(The final design of the electron gun will be discussed in 
another installment. The one described here is one of many 
designs with which we experimented before evolving tho 
final one.) 

CONSTRUCTION OF THE ELECTRON GUN 

A nickel sleeve is tipped with a mixture of hariH7H and 
strontium carbonate (made by a well-known chemical firm 
and called ”Radio Mixture No. 1”). Amylacetafe is used as 
a binder material together with a very small amount of 
collodion- 

Only the end of this cylinder, which is short, is coated 
with this mixture. When the sleeve is heated to a bright red 
heat the mixture combines with the nickel to form what is 
known as an oxide filament. This combination constitutes a 
very copious emitter of electrons and is far better for this 
purpose than either tungsten or thoriated tungsten. 

In the center of this sleeve is placed a tungsten heater 
element (A, in Fig. 3). The tungsten heater is the filament 
which heats up the nickel sleeve (B) or cathode. Over this 
(Continued on page 492) 
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h A the cathode-ray screen and the control desk; and at B the equipment in an adjacent room showing the rear of the C.-R. tube, its power supply (left) 
and Sweep circuit (right). Arrow (A) points to telescope used by second monitor (on other side of wall) to view C.*R. tube's image as reflected in a mirror. 


Single-sideband" image-transmission, over 
he New York to Pitiladelphia coaxial cable, 
■ffords better than 240-line fidelity, states 
(Vfr. Jewett, President of Bell Telephone 
.abs., in a release (reproduced below). 


TELEVISION "PIPED" 
100 MILES 


FRANK B. JEWEH 


iiiiiiiiiiiMiiiiiiiiiiiiiiMiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiimMiiiiniiiMiimiuiMiiniuiiMiiiiiiuMiiitiiimiiiiiiiniiimiimiiiiiimiMuiiimiiiifiiiiiiiiiiiiiiiiiniiiiiiiiniiniiiiiiiiminiiiin^ 


R ecently, in the Bell Telephone Laboratories in New 
York, a sound-picture film was run through a trans¬ 
mitter and the film's two records — sound and scene — 
now converted into electric currents, were **piped'' 
transmitted) over the new **coaxial cable" to Philadelphia. 
See Radio-Craft, April 1935, page 583; and August 1935, page 
70.) There, the picture was reproduced on the screen of a 
cathode-ray tube, large enough for a group of 10 people to 
^ee easily while the acco/npany/n^ sound came from a loud- 
peaker. The sound pictures described, by voice and ani¬ 
mated diagrams, the coaxial cable system (in which one con¬ 
ductor, in the form of a tube, completely surrounds a second 
conductor) and explained briefly the operation of the picture 
transmitter and receiver. Some films, typical of the newsreel 
theatre, were also transmitted .—Editor 

In order properly to appraise this demonstration of tele¬ 
vision pictures transmitted (as images) over the coaxial 
cable, it is necessary to understand just what the demonstra¬ 
tion was designed to show; what it was and was not; and 
what was new ^nd an advance over the preceding art. 

The demonstration was not the first transmission of tele¬ 


vision-image currents for long distances over wires. The first 
such demonstration was made by the Bell System in 1927 
when television image currents were transmitted from Wash¬ 
ington to Bell Telephone Laboratories in New York and 
there reproduced. In that demonstration transmission was 
over specially-conditioned telephone circuits of ordinary con¬ 
struction. The characteristics of such circuits were suffi¬ 
ciently good for the poor grade of television picture then 
attainable by the equipment for scanning and reproducing 
(50 lines, corresponding to a fi^equency bandwidth of 
approximately 22,500 cycles). 

The demonstration was not one designed to show an 
improved television per se. In fact the images (240 lines) 
were inferior in grain to those produced by the most modern 
television equipment (441 lines or better). This was not due 
to any limitation imposed by the scanning or reproducing 
apparatus but to the limitations imposed by the experi¬ 
mental terminal and rejyeater equipment now on the New 
York-Philadelphia cable. This equipment limits the top fre^ 
quency of the transmitted current to approximately 1,000,000 
cycles so that a 240-line picture is about the finest-grain 
image that can be transmitted, (Continued on page 497) 



TSese photographs show some of the elaborate equipment used for the television demonstration. In A, converting the sound-picture film into electrical 
frnpulses by means of the huge lens scanning disc shown in B. In C is shown some of the filters, equaliiers and amplifiers which prepare the signal for 
transmission over the coaxial cable; and, at D, the carrier'Current equipment at the Philadelphia terminal of the coaxial Xable, 
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Pi9- I- Injector-grid bids controls enpension. 


VOLUME EXPANSION 

Problems of (I) mlcrophonlcs, (2) fidelity and (3) adequate 
expansion, and their recent solutions are discussed by a 
well-known specialist in the Public Address field. Certain 
disc recordings having special significance for testing pur¬ 
poses are mentioned. 

CLIFFORD E. DENTON 


iiiimiiiiimiiiiiiiiiiiiiiiiiiiiiiiiiiitniiiiiiiiiiiiiiiiiiitiiiiiiiiiiHiiiiiiiiitiiiiiniMiiiiiiiiiiiimiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiimiiimiiiiiMiiiuMiiitiiiiiiimiin 


T he volume expander was introduced in 1935 as 
a means of improving electrical phonograph reproduc¬ 
tion. Due, however, to either a lack of appreciation of 
its possibilities or lack of interest on the part of the 
public in recordings, the development of this interesting 
device was con lined to the work of a few designers. The 
year 1936 saw the phonograph record business soar to new 
highs in sales and with this favorable impulse the interest 
in expansion increased just when it had been threatened 
with oblivion. 

The oi iginal circuit was described by KCA and is shown 
in Fig. 1. In operation the 0L7 is use<l as an audio amplitier 
whose gain can be controlle<l by variation of the injector- 
grid bias. A separate amplilier and rectifier supply this 
control voltage. 

FIDELITY INCREASES WITH EXPANSION 

A study of the curves in Fig. 2 will show how the gain 
of the tube can be varied as the voltage on the injector-grid 
(G3) is changed. While the curves in the figure are only 
relative it is inteiesting to note that the distortion is 
greatest at low percentages of expansion; and decreases as 
the expansion is increased. 

The control-grid of the 6L7 is biased through the voltage 
divider. This section of the tube has a icmote cut-off char¬ 
acteristic and for this reason some means of limiting the 
signal input to this grid must be used if distortion is to be 
avoided. The injector-grid is biased more negatively by 
means of the potentiometer. This makes the injector-grid 
more negative than the cathode with the result that the 
gain (plate transconductance) is low. See Fig, 2. The same 
signal is fed to the control-grid of tlie 6L7 and to the control- 
grid of the GC5 expander amplifier. The output of the CCS 
is rectified by the 6H6 and this voltage is applied to the 
injector-grid (G3) in such a manner that the high starting 
negative bias is reduced with a resulting increase in trans¬ 
conductance or gain. This increase in gain is approximately 
proportional to the rectified voltage developed by the diode 
so that any increase in signal amplitude from the record 
will proportionately expand the output. 

Volume expansion has a definite place in audio work. Let 
us see just how it can work for us to advantage. 


TESTING FOR EXPANSION 

A milliammeter placed in series with the plate load resistor 
will indicate the change in tube dynamic characteristics 
when expanding. With the starting current set for 0.14-ma. 
(no signal) by adjustment of the bias on G3, play a record 
and note that the plate current will rise to 0.5- to 0.7-ma. on 
loud lecord passages. In fact, the meter pointer will vary 
along with the reproduction and will indicate the presence 
of expansion without listening to the loudspeaker. The 
inclusion of a 0-1. ma. meter in the expander amplifier is a 
convenience as it simplifies the selection of CL7 tubes for 
satisfactory performance and jiermits the accurate setting 
of the (>L7^s plate current for operation as an amplifier 
without expansion. When the tube is used as a straight 
amplifier set the plate current to 0.3-ma. and then turn the 
moving arm of the expander amplifier potentiometer to the 
ground side. This will set the gain of the 0L7 at a higher 
level than that used with expansion and will block off any 
signal through the expander amplifier. 

Those who have built amplifiers using this circuit have 
fouiul that GLT is very critical and subject to niicrophonics. 
The divider method of obtaining the various tul^e voltages 
ve<iuire<i high values of capacity to prevent inter-coupling 
between the following stages of the amplifier. In the attempt 
to “cure” microphonics the tube has been slung on floating 
sockets and in some cases completely enclosed in heavy 
shields to minimize acoustic coupling between the tube and 
the loudspeaker. Moat of the methods of float lug avd shield- 
ing were hie fleet ive to say the least; .so, a new electrical 
version, of the cirvait was developed. This circuit —WHICH 
HELPED SOLVE THE “MICROPHONICS” PROBLEM— 
is shown in Kig. 3. 

REDUCING MICROPHONICS 

This refinement of the 6L7 expander includes the use of 
a 6C8G, one of the newer dual triode tubes as a combina¬ 
tion expander amplifier and rectifier tube. The diode anode 
consists of the grid and plate of one of the tube sections 
connecte<l together. 

The plate load of the 6L7 is 20.000 ohms and while the 
gain from the stage is lowered there is a great improve¬ 
ment in performance, particularly as far as microphonics 
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are concerned. The Rcreen-j?ri(l voltage 
dropping: resistor is of the series type 
wliich is more satisfactory from the 
standpoint of increased fidelity an<i 
helps to decouple the screen-grid cir¬ 
cuit from the rest of the am pi i her. A 
cathode biasing resistor makes the tube 
s If-regulaling as far as concerns jilate 
and screen-grid current avd does away 
vdth “/land yickhuj” the tubes. 

The amplitier section of the expander 
using one of the sections of the GC8G 
provides higher gain than the GC5, with 
the result that the injector-grid (08) of 
the GL7 can l)e operated through a 
greater range. This ixuniits the ex¬ 
pansion range to be extended to 30 db, 
or more. 

Constants are also given in Fig, 3 
f r the remaining portions of a suitable 
amplifier for home reproduction of rec- 
o ds. This makes a low-cost amplifier 

V ith a GF8G as the phase hiverter and 
voltage stage feeding a pair of GLG 
tubes in class A operation at the 250- 
volt condition. The output is 10 watts 
w ith an expansion l ange of approxi¬ 
mately 30 db. with a low iiercentage of 
overall distortion. 

When building expander amplifiers, 
have the expander amplifier volume 
control placed close to the master 
volume control so that the percentage 
of expansion can be changed at will. 
After playing several hundred records 
of every type it was noted that no two 
1 ‘Cords could be played to the best ail- 

V intage with the same degree of ex- 
p;.nsion. (') This can be traced to (1) 
the ever varying compression ratios 
used in making records, (2) the level 
0 reproduction, and (3) the character¬ 
istics of the eejuipment used, 

USING A VARIABLE-MU TUBE 

A circuit that is of more than passing 
interest was suggested to the author 

(') This ratio is iJifficult to visvialize. as for 
ir ttanre by meariK of a niierophoUjKraph, with- 
ciit exa^Keraling the illustration. In this connec- 
liun UCA report.s to Undio^Craft as folio ws : “All 
til records we hxjve ever made have been com¬ 
pressed from 10 to 20 db. and the total volume 
niPKC on recortl ia of the order of 50 db. 
m oimiim. To show by microphotOKraphs the 
dnfereme in groove size between a volume ranjre 
of 40 and 50 <lb. would be didicult ami would 
probably mean little to the average person,” 

FdiJor 


by George Connors of Hygvade Syl- 
vania and involves the use of the remote 
cut-off characteristics of the 6DG tube. 
The circuit of this system is shown in 
Fig, The schematic of the rest of the 
amplifier is similar to Fig. 3 and was 
included because the curves of Fig. 6 
an<I the distortion data covered later 
were made with tliis set-up. 

The performance of an expander 
amplifier using the GDG as the expander 
tube is shown in the curves of Fig. 5. 
It will be noted that the expansion 
capability of the GDG is limited as the 
cathode bias is reduced and that the 
use of more than 20 volts positive on 
the cathode of the tube may cause 
rectification to take place under condi¬ 
tions of no expansion. 

In order that the maximum expan¬ 
sion capabilities of the tube are to be 
realized it is necessary to vary the volt¬ 
age on the control-grid and the sup- 
inessor-gi’id at the same time. In ojiera¬ 
tion, the varying voltage from the diode 
rectifier applied to the suppressor-grid 
and control-grid varies the plate im¬ 
pedance and the transconductance at 
the same lime. How effective this action 
is can he checked by examination of the 
curves in Fig. 5. 

The harmonic distortion in the ex¬ 
pander stage was measured with the 
following results. 


GDG Cathode Ex pan- % Distor- GLG 


Bias 

sion 

tion 

Output 

14 Volts 

0 to Full 

None 

to 10 W. 

17 Volts 

Full 

l.ll 

10.4 

20 Volts 

Pull 

1.43 

10.2 


Average GDG tubes work well and are 
free from microphonics. Other tubes 
having similar characteristics were 
tried in the same circuit and performed 
as well. The GK7 foi‘ example. 

The inclusion of a plate milliam- 
meter is very desirable and the cathode 
bias control resistance should be mount¬ 
ed in a convenient place for adjustment. 
In operating the GDG as an expander 
amplifier, set the plate current to a low 
value, i.e., 0.15-ma., and when using the 
tube as a straight amplifier, adjust the 
plate current to 0.75-ma. These current 
(Continued on page 504) 



Fig. 2. This Illustration shows the control char¬ 
acteristics of the AL7 amplifier shown in Fig. I. 
Note that distortion is greatest at low percentages 
of expansion and decreases as the expansion is 
increased. The output of the 4G5 is rectified by the 
4H& and this voltage is applied to injeCtor-grid G3; 
thus, amplification of the circuit is increased pro¬ 
portionately with increasing phono-record signal 
amplitude. 



Fig. 5. Performance characteristics of the expander 
amplifier (using a 6D6 as the expander tube) shown 
schematically in Fig. 4. Rectification occurs, under 
conditions of no-exoansion, at cathode biases over 
20 V. positive. 



Fig. 4. This circuit, suggested by George Connors of Hygrade Sylvania, Incorporates the 606 circuit shown in more detail in Fig. 3. 
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Fig. I. The '‘sfage” set-up for putting on the home broadcast program. The 


"mike" and sound-effects table may be located in another room if desired. 


HOW TO STAGE A 

HOME BROADCAST 


Latent talent for broadcasting may be dis¬ 
covered by staging your own programs. 
Here you learn, via a burlesqued home- 
broadcast, the rudiments of "getting on 
the air." 


iiiiiiiiiniiiiiiiiiiimiiiiiiiiiiiitiiiiiiiMiiiiiiiiiitiiiiiiiiiiimiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiuiiiiiiitiiiiiiiinniiiiiiiniiiiiinmiiiiiiiiiiiiiiiiiJiiiiiiiiiiiiiiiiiiiiiiittiiiiiiiiiiiiiiiiiiiiiiiiiiiiin^ 


ROBERT EICHBERG 


L istening to a broadcast probably ranks third 

in respect to fun, as far as the B.C.L. (broadcast 
listener) is concerned. Second, is beinj? a member of 
the studio audience; and /irsf, is being an actt(al 
participant in the performayice. 

You can pfive your gruests all 3 thrills by the use of a 
home broadcasting? “mike,** a few sound effects and—a 
little ingenuity! 

TECHNICAL PRELIMINARIES 

The microphone, or “mike,** may be one of the sort that 
can be bought in most radio stores for 25c to $2.50, These 
normally come with iyisfrnctions for coyinectio^i to average 
types of radio sets. Failing that, the “mike** may be a loud¬ 
speaker of either the magnetic^ permaneyit-magnet dynamic 
or cy^ystal type. It is ordinarily connected between the grid 
of the detector tube (2nd-detector, in a superhet.) and the 
ground, as shown in Fig, 7. (The set-chassis usually is 
ground.) Connecting a short wire (with a condenser of 
about 0,006-mf. capacity in series) from the antenna post 
of the set to the chassis will usually keep the regular radio 
stations from competing with you when you stage your 
own program. 

Probably your set will howl like a soul in purgatory when 
you first try this out. Don’t let it bother you; it is a good 


sign, showing that you have ample “gain,** or amplification. 
You can overcome the howl by placing the mike well off 
to one side of the set, and slightly to the rear of it. Some¬ 
times it may be necessary to put a box-top draped with a 
Turkish towel near the mike, between it and the set, to 
screen out the sound waves -which result in feedback. Sec 
Fig. 1. 

If your friends are talented instrumentalists, or if the 
party has reached the “Sweet Ad-o-line, My Ad-o-line** stage, 
there will not be much to staging your own amateur hour, 
provided the accompanist has brought his piano. But far 
more fun is had by putting on a dramatic program, which 
gives almost everybody a turn at doing a little plain and 
fancy emoting. It is especially amusing if the program is 
based upon some standard broadcast, burlesquing it a bit. 
You might even combine 3 or 4 popular programs; sug¬ 
gestions on how to do this will be given further on in this 
article. 

Having everything in readiness, you are ready to begin. 
Someone (and it had better be you) will have to act as 
program manager, studio director and production man. 
Arrange the seats as you want them, type out the parts 
for your cast, and let them all sit right in the “studio**. They 
can leap from their seats to take part in the show, returning 
(Coyiimued on pa(/e 489) 



Fig. 2, With the aid of simple, easily-obtainable apparatus, sound effects which are quite realistic may be obtained. Read text for other effects. 
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By permission, of the British 
Broadcasting Corporation, Radio- 
Craft reproduces and describes 
views in the B.B.C. Effects Studio. 
U.S. effects, too, are mentioned. 


SOUND EFFEaS 

—THE BRITISH WAV 


... .mu.. 



GHOSTS WALK, WHILE BANSHEES SHRIEK AND SOUND-EFFECTS MEN 
PERSPIRE, for here they are at the sound-effects table, giving British listeners 
all the thrills of a haunted house. The clanking chains are seen manipulated 
in the hands of the very-oiuch-alive gentleman at the right, while his fellow- 
lipook holds a piece of screeching brass against a whirling grindstone. Another 
good goblin gadget, not shown, is the bullroarer, made by fastening a raw- 
hide thong to the bottom of a small drum, and pulling the thong through 
a resined chamois skin. The throaty howls emitteo may be as terrifying as 
one likes, and are frequently used inside the “Wild Man's*' tent, to cozen 
the suckers into thinking they will really see something, and thus persuading 
•hem to part with their sixpence. An American ghost, if he has become a 
fadio performer, also uses the chains, but adds the refinement of rattling 
nil bones, too, as he wafts around the studio. He does not rattle the bones 
as in a dicing main (craps to you) but has a special effect, consisting of a 
number of small hardwood pegs, loosely strung together, so that they rattle 
when shaken. However, the only time the ghost walks around most American 
studios is on payday. United States listeners having an inherent disability 
to respect a specter, and a habit of confounding ghosts with goats. 


A SIREN OF THE SEAS, NEITHER A MERMAID NOR A CRUISE PASSENGER, 
is the effect for which this young man is striving. Above and at the center 

of the cluster of compressed-air tanks he has a steamer whistfe, connected by 

a tube to the tank which he is manipulating. He pulls the lever twice slowly, 
twice rapidly and the siren whistle emits a loud Whoo-whoo-whowho, after 
which he can go home to his tea and crumpets. The tanks behind the one 
he is using are spares, but the two at the left are ready to use for other 

effects. The one at the left-rear is a whistle of higher pitch; the one at the 

left-front bears a 3-toned whistle. Much easier is the systern generally adopted 
by many major United States stations, which use recordings. The apparatus 
is more compact; there is room for a wider variety of effects in the studio 
and in the “props*' room where effects are stored. Instead of having to 
have a half-dozen tanks with an assortment of whistles, like our British 
brethren, American sotind-^fjects men simply pull the right record ironi 
the rack, jrut it on the tumtable and place the pickup as neede^ Many 
records carry several sections each, so that one may have the sort of whistle 
a boat emits when departing, when arriving, when calling for a pilot, when 
fog-bound (ah, there, London), or when warning a fisherman to look out. 



-:EAVEN HELP THE SAILORS ON A NIGHT LIKE THIS, when 5 sound-effects 
iechnicians unite their effort* to make life miserable for the fo'c'sl hands 
: n a windjammer. The men at the right are not holding a bass drum; it is a 
tightly stretched membrane, however that is much like a half a bass drum. 
The man in the foreground is gathering up a handful of sand, which he will 
hurl upon the tissue paper in the basket before him—that sounds like a 
smother of spray coming over the good ship Svlvia*s bows. The murmur 
the surf will be imitated by rocking the half-drum, causing the sand on 
membrane to slide back and forth in a rhythmic fashion. The potatoes, 
fso on the membrane, will give the rumble of the storm. The two men 
holding the long canvas will snap it, to give the effect of the wind slatting 
.'It) canvas of the sails, and the white square of cloth can be used to 
ugment it when a sharper snap is necessary, or to wipe the brows of the 
<weating technicians —for this is real work. The only man who may remain 
'till enough to wear a jacket in comfort is the sound-effects supervisor, holding 
the script at the left as he stands beside the wind nuichine. An excellent 
wind machine of American type consists of a slatted cylinder. A strip of canvas 
capped around it and fastened to its frame chafes it windily when it is turned. 


ROWING IN THE RAIN is easily indicated. The board in the tub simulates 
the sound of an oar plashing in a pellucid pool; the oarlock, fastened to the 
tub's edge may be left unoiled to squeak realistically, or may be sjlent, 
clanking but occasionally when the oar is clumsily manipulated—on purpose. 
The shower head on the right-hand nozzle gives the effect of raindrops 
striking the water's surface, while the steady flow from the left-hand faucet 
indicates that the boat is approaching a waterfall. Closely placed, the micro¬ 
phone picks up all these sounds. Notice that both the sound-effects rnen wear 
headphones, so that each may judge with what volume to create his effect. 
Notice also the overflow pipe at the left-rear of the tub; it must be soundless 
so that it does not gurgle when carrying off the ''rain*' and “Niagara Falls 
it must be efficient, lest the tub overflow. Many water effects are used in 
the United States as well, the most famed of which was that of the late 
lamented Showboat, whicn used a tank only a fraction the size of that 
employed by the Britishers. For that effect, a paddle wheel was turned in the 
small tank, motive power being the sound-effects man's good right arm. 
The boat's whistle was a 2-tone pipe, lung-operated. Is It any wonder that 
sound-effects technicians are frequent sufferers from heavy COlOs? 
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Fig. K. The extra-heavyduty power supply for the 30-Tube Set. Note the cores 
of the power transformers and choKes are mounted at right-angles. 


HOW TO MAKE THE 

RADIO-CRAFT 


SUPER-DELUXE 

30-TUBE SET 


In this next to last chapter on constructing the 
Radio-Craft 30-Tube Radio Set is described the 
final chassis required to complete the actual re¬ 
ceiver; the concluding Part, next month, will de¬ 
scribe the loudspeaker complement and the rack 
construction. 


CHASSIS No. 4 




LIST OF PARTS FOR CHASSIS 
No. 4 (POWER SUPPLY) 

One Stancor power transformer. No. P1021. 
plate supply, four 6L6, I'.T.l ; 

One Stancor power trans. No. P4017. fila¬ 
ment supply, four 6L6, one 83 rectifier. 
r.T.2 : 

One Stancor power trans. No. 4004, plate 
and filament supply, one 5Z3 rectifier, 14 
filaments, 6L6 Bcreen-jjrids. 

One Stancor ewingrintr choke. No. C1404, 400 
ma., 5 to 2.'> henries. Ch. 1 : 

Two Stancor filter chokes, No. ClllO, 175 
ma. 20 hys., Ch.2. Ch.3 : 

•One chassis. 17 x 13 x 3 ins.: 

One General Electric 83 rectifier, V29; 

One General Electric 5Z3 rectifier. V30; 

T«o Aerovo.x electrolytic conden.-^ers, type 
G6. 475 w. V., 8 mf. K.C.l. F.C.2 : 

Two Aerovox elec, coiul. type GLS 5, 450 
w. V.. 10 nif. F.C.3. F.C.5: 

One Aerovox elec. oond. type PR 50, 50 
w, V., 50 mf. F.C.6 ; 

One Aerovox elec. cond. tyjie GLS 5, 450 
w. V., 4 mf. K.C.4 : 

♦One wire-wound resistor, 15 watts. 50.000 
ohms. H.R.I ; 

*One wire-wound resistor, 50 watts, ;1500 
ohms. H.R.2; 

•One adjustable wire-wound resistor. 10 
watt.-<, 2(>() ohms total, tap at 64 ohms, 
JLU.It: 

Throe bakelitc wafer socket.*?, 4-pronE: 

One bakelitc wafer socket, 5-prong ; 

•One ceramic wafer socket, h prong; 

One Cornell-Duhilier <lual cond., lOO V., 
.05-mf.. 1..C.1. L,C.2; 

One Cornell-Dubilier tubular cond.. 1,000 V., 
.Ol-mf., II.V.C.l : 

•One ceramic wafer socket, 6 prong; 

♦Seven terminal connectors ; 

Eight rubber grommets %-in. size; 

Three A.C. receptacles, (lush type; 

♦One toggle switch, single-pole, 10 ampere 
capacity ; 

One A.C. line cord, ruhbcr-covere<l duplex 
No, 16 wire, with molded rubber cap. 
10 ampere capacity ; 

Two R.F. chokes, each 1 millihenry, 600 
milliamper^, R.F.C.l, R.F.C.2. 

♦Most Radio mail order houses can supply 

this item if properly identified as to title 

of article, issue (month) of Radio-Craft 

and year. 
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O LAYOUT OF TRIMMERS- 


T he power supply for the 

Radio-Craft 30-Tube Radio Set has 
been designed to pive years of de¬ 
pendable service. For this reason 
all the components are oversize, so that 
the receiver may be operated hour after 
hour without overheating. But—and to 
many people this will he an equally im¬ 
portant feature—filament voltage is 
held to G.l volts for increased tube life 
and lowered operating cost (an appre¬ 
ciable item in a receiver of this size). 

Because of the heavy-duty require¬ 
ments of the parallel push-pull 6L6*s a 
separate source of plate current supply 
was found to be absolutely necessary 
for good regulation. The plate current 
alone of tlie four GLG’s is 207 milli- 
amperes without any signal applied to 
the control-grids. This plate current 
will rise to 304 milliamperes at full 
output of GO \vatts. The measuretl plate 
voltage at zero signal was 407 volts 
and at full output 401 volts, or a drop 
of only G volts between minimum and 
maximum requirements. 

As can he seen, the regulation of cur¬ 
rent versus voltage is close to being 
j>erfect. A further advantage of the 
separate plate supply is that the GL6 
screen-grid voltage is not alfected by 
the plate current variations. Because 
the screen-grid voltage remains con¬ 
stant, the hxed-bias for the 6L6 grids 
is obtained through this supply from a 
tapped voltage divider arrangement. 

As will be noted from the schematic, 


DEmODulatDd 
TUeE^ 
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OR 
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connections- 
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0 


Fig. 16. In A are shown the trimmers to be adfusted m numerical, order; in B, the method of connect- 
output meter or oscilloscope for alignment purposes; in C, the recommended antenna to be used. 


shown in Fig. 15C, 3 power transformers 
are required. The filament transformer, 
P.T.2, supplies 5 volts at 3 amperes for 
the type 83 rectifier filament, and also 
3.6 amperes at 6 volts for the four 6LG 
filaments. 

The plate current transformer P.T.l 
supplies up to 400 milliainpere.s at 400 
volts with choke input. The remaining 
power transformer supplies plate, 
screen-grid anti filament power to sev¬ 
eral tubes, besides lieing the source of 
fixed-bias for the GLG’s. 

The plate current supply utilizes only 
one choke to smooth out A.C. ripple to 
a level below 1 per cent. This choke is 
of the swinging type and is capable of 
passing 400 ma continuously and still 
have an inductance of 8 henries. At 200 
milliamperes, the inductance is over 20 
henries. It is a brute for size and weighs 
over 13 pounds. 

The remainder of the plate supply 
consists of two COO volt, 8 mf. elec- 
Irolytics in parallel and a 50,000-ohin 
bleeder resistor to firotect the con¬ 
densers on the starting surge. The com¬ 
bination plate and filament transformer, 
P.T.3, uses 2 filter cliokes capable of 
passing 175 milliamperes at 20 henries 
each. A total current of 125 milli- 
aniperes flows continuously through the 
voltage divider. This transformer sup¬ 
plies filament power for the 5Z3 recti¬ 
fier and 14 metal tubes on chassis No. 

2 and No. 3, 

CONSTRUCTION 

The parts should he laid out just as 
shown in the photographs, Figs, K and 
L, to avoid hum pick-up. No parts 
should be permanently fastened to the 
chassis until all the required holes have 
been drilled. The sockets should be 
mounted first. Either rivets or screws 
and nuts may be used. The light parts 
should be mounted next and finally the 

3 heavy units, that is the 2 large power 
transformers and the swinging choke. 
The wiring of the power pack is next. 
Use only high-grade hookup wire or else 
use spaghetti tubing over ordinary wire. 
The rubber-covered line cord should be 
of No, 16 gauge wire and not the usual 
No. 18 or No, 20, as these wire sizes get 
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Radio-Craft offers a copy of the "Official Radio Service 
Handibook," by J. T. Bernsley, to the set builder who sub¬ 
mits a glossy photograph of the Radio-Craft Super Deluxe 
30-Tube Set which in the opinion of the Editors appears to 
be the best job. The photograph must be at least 4x5 
ins., or larger; it is desirable but not essential that the 
loudspeakers and rack construction be included in the view. 
This offer closes February 15, 1938. In view of (1) the 
siep-by-step construction, (2) the independent service¬ 
ability of each chassis, (3) the simplicity of the fundamental 
design, and (4) the availability of Radio-Craft testing 
fciclllties in the event of trouble, we feel that many very 
fine jobs will have been turned out by our readers. 


PHE POWER SUPPLY 


I'liiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiijiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiuiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiir 


PART V 



Fig. L. Under*chassis view of the power supply unit, Chassis No. 4. 


warm when a current of 3 amperes 
Hows throuprh them. 

Another point to look out for is the 
A.C. toggle switch. The ordinary size 
used for receivers won’t do because the 
contacts are too small and would soon 
burn out. Use the 10-A, switch recom¬ 
mended in the parts list. A final point to 
remember is the aging of the 83 recti¬ 
fier. These tubes contain mercury and 
should be aged for 15 minutes when 
Irand new, before actually using them 
in the set. Simply apply 5 volts to the 
filament for 15 minutes. No voltage 
should be applied to the plates during 
this time. 

A table of plate and screen-grid volt¬ 
ages for the entire set is given in this 
instalment, to aid the builders in 
trouble-shooting. All voltages are 
measured from socket contact to chassis 
\^ith a 1,000 ohms/volt meter on the 
500-volt range. 

ALIGNMENT PROCEDURE 

Due to the fact that all of the K.F, 


and I F. transformers used in this set 
have been pre-tuned at the factory, the 
alignment procedure is greatly simpli¬ 
fied because in the majority of cases it 
will be necessary only to touch a trim¬ 
mer here and there to bring out the 
peak power. 

However, in the event that a set 
might at some future time be tampered 
with or thrown completely out of align¬ 
ment, the following procedure should 
be closely adhered to. 

PRELIMINARY STEPS 

The Multi-wave Tuner that serves as 
the basic unit in this receiver has de¬ 
tailed alignment instructions packed in 
the carton, so we will not rejieat them 
here. Plug all 4 chassis together, see 
that all tubes are plugged into their 
proper sockets and before turning the 
set on, connect either an oscilloscope or 
an output meter across the demodulator 
load resistor, from the junction of R28 
and R29 to the chassis. See Fig, 16B. 

We wish to point out that while the 


set can be aligned very well with the 
old-style output meter and oscillator, it 
is only fair to state that a much finer 
job of alignment can l)e done by using 
a fiequency-modiilated signal genera¬ 
tor and an oscilloscope, preferably of 
the 3-inch type. In either case you must 
use instruments. Do not attempt to 
align the set by ear or guess-work. 

FIRST STEI*. Set the signal genera¬ 
tor at 175 kc, and let it run for 5 min¬ 
utes before using it. Remove the grid 
lead from the cap of the 6L7 (V13), 
2nd I.F. tube. Connect the leads from 
the signal generator to the cap of this 
tube and chassis. Before adjusting any 
trimmers, set the knobs on chassis No. 
2 as follows: I.F, sensitivity, on full; 
Bandwidth switch, on Sharp; Noise 
Silencer on Minimum; A.V.C. Level on 
Minimum; DX-Local switch on DX; 
A.V.C.-B.F.O. switch should be set to 
the A,T^C. on-B,F.O. off, position. The 
Bass and Fidelity controls need not be 
set to any point in particular during 
(Continued on ]>age 494) 
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Fig, J5, A, sketch of all chassis showing the interconnecting cables; B, layout of the Power Supply Chassis; C, schematic circuit of the power supply. 
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The bImtttaUic condenser shown in the inset Is here used in a commercial 
receiver. It compensates for frequency drift of the local oscillator in superhets. 
caused by the heat of the set. 


^^BIMETALLIC 

CONDENSER^^ 

AIDS TUNING/ 

Automatically-tuned radio receivers at last 
have become practicable only through the 
application of precision tuning methods. A 
novel idea that maintains this precision dur¬ 
ing a set's warming-up period is described. 

iiiitiiiiiiiiMiniHiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiniiiiiiiiiMiiiiimiiuiniiiiiiiiiiiiiiiiimiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiMiiiiiiii 



Fig. I, Showing in A how the heat of a set affects the inductance of its 
tuning coils; and in B and C, how the bimetallic trimmer compensates for 
this detuning effect; in D, a typical, and in E, a commercial-set, circuit. 


O NE OF THE interesting trends in present radio 
engineering is the attempt to gain frequency control 
of automatically-tuned receivers, not only by means 
of A.F.C. circuits, but also through the application of 
temperature-compensated tuning elements. Indeed, some 
modern pushbutton-controlled ali-wave ret'eivers do not use 
A.K.C. circuits at all, but are caused to operate by the 
application of temperature compensation only. 

At first glance this information seems about as enlighten¬ 
ing as would be a notice in the paijers that “the famous 
British naturalist, W. W, Pycraft, distinguishes between 
two kinds of germ plasm; the heredity plasm, which passes 
on from parents to progeny, and the somato or body plasm, 
of which the genes mold men, trees, anything that lives,*' 
Let us forget all about this highbrow-sounding stuff and 
look at a simplified but practical explanation, as presented 
in Fig. lA. We see a coil, the physical dimensions of which 
increase under the influence of heat. Despite the “well-known 
fact** that attempts have been made to use some of the lower- 
priced midget receivers for cooking and baking, one is 
hardly willing to believe that the average receiver of con¬ 
servative design becomes so warm as to cause expansion of 
its coils exceeding split parts of an inch. One is therefore 
inclined to conclude from this calculation that the expansion 
of the coil as caused by heat is of negligible influence upon 
the proper functioning of the receiver. 


CAUSES OF RESONANCE DRIFT 

Unfortunately, this conclusion is not correct. Every Service 
Man and amateur knows that 100% tracking on an average 
superhet. (one without automatic tuning) is one of those 
day-dreams which seldom comes true. The reason for this 
trouble is well known and simple: (1) improper design of 
the padding condenser; and (2) shift in the frequency of 
the local oscillator under the influence of heat, etc. 

We know by calculation that a variable condenser with 
a maximum capacity of 25,884 mmf., and an inductance of 
exactly 167,846 mhy. are necessary for the oscillator circuit, 
in order to obtain an I.F. of 460 kc. in the broadcast band 
(540 to 1600 kc.). See Fig. ID. Every small decrease in 
inductance in either the TLF. or oscillator coil will naturally 
cause frequency shift, with consequently mediocre reproduc¬ 
tion of speech and music. If both coils are affected, it will 
cause detuning of the receiver during operation. This char¬ 
acteristic in a set which is supposed to be automatically 
tuned is, of course, intolerable. 

This fault can be avoided when a trimmer condenser of 
a design similar to the one shown in Fig. IB is used. The 
upper plate of such a condenser is. as indicated, made of 
hiviefal, a special metallurgic product which bends under 
the influence of heat, forming the arc of a circle, as shown 
in Fig. 1C, and thus causing an increase in the capacity of 
the associated circuits. In other words, the decrease of 
hfdactance in the coil (caused by the expansion due to heat) 
is neutralized or balanced out by the inn ease m capacity of 
the small bimetallic trimmer condenser. 

(Continued on page 496) 
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NEW EQUIPMENT 

FOR ALL-WAVE RADIO 

Experimenters in wavelength ranges both inside and out¬ 
side the usual broadcast band will find on this page several 
new items of interest. 

iiiMtmMiiiiiiiiiiiiiniMiiiiMimniiiiiiiiiiiiiiiiiiiiiuiiiiiiiiiiiiiiiiiiiiiiinuiiiiiiiiiiiiiiiMiiiiniiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiniiiiHiiiiiiliUliitiiiiiiiiiiiiiiiiiiiiii 


Chairsidc Phono-Radio. It is a hard 
fi^ht but radio manufacturers arc 
grradually prettinp away from technical 
appearances. To this end one manu- 
friCtiirer now offers an all-wave, 13.3 to 
5 f)0 meter receiver with drop-leaves 
that cover-over both the phonograph 
and the radio control mechanisms. As 
slicwn in Fig. A only the decorative 
Icudspeaker grille is seen normally 
( .'oth lids down). (1558) 


3-Gang Midget Condenser, Experi¬ 
menters long have wanted a condenser 
gang for short-wave transmitters and 
receivers, A representative new unit of 
this type is shown in Fig. B, Gangs are 
noAV available with maximum capacities 
p<?r section as follows: 20, 35, 100 and 
140 mmf, (1559) 


All-Wave Armchair Radio Set with 
Automatic Tuning. Even automatic 
tuning has successfully stormed the 
nalm of armchair radio sets, as Fig, C 
i] Jstrates; 10 favorite stations are 
a 'ailable at the touch of a button; 
si elves for books and bric-a-brac add 
fi rther utility to the instrument. Wave- 
le igth range is 16 to 550 meters. 

(Allied Radio Corp.) 


Load Coils and Wavetraps for the 
A 1-Wave Set, In Fig. D is shown, at A, 
a loading coil which permits improved 
operation (reduction of whistles, etc.) 
or the broadcast band of an all-wave 
receiver without affecting short-wave 
sensitivity, an attenuation ratio of 10 
to 1 may be obtained. The coil connects 
in shunt with the set’s antenna-coil 
pr unary. 

The wavetrap shown at B is adjust¬ 
able to interfering frequencies, at R.F, 
or I,F„ that cause whistles, and other 
types of resonant interference. Attenu¬ 
ation ratios up to 500 to 1 may be 


obtained without affecting the short¬ 
wave ranges. The coil connects in series 
with the primary or secondary circuit 
of the antenna coil. (1560) 


Radio-Tuning Motor. Automatic tun¬ 
ing may he accomplished by means of 
the reversible motor shown in Fig. E. 
The use of balanced, ditferentially-con- 
nected shading coils (for automatic 
starting) results in inherently quiet 
operation. A contact of course is re¬ 
quired in the radio set; and an A.F.C. 
circuit ordinarily must be utilized. 
(1561) 


Directional-Loop Antenna, Although 
designed primarily for use with a par¬ 
ticular type of radio receiver, the loop 
antenna shown in Fig. F. is applicable 
to other types. This item is of special 
interest to owners of boats and planes; 
weather and other reports on wave¬ 
lengths 550 meters may be tuned-in. 
The loop is shielded. It is rotated by 
means of the control unit shown; a 264 
to 1 gear ratio affords accurate loop 
adjustment, and indicates by a needle 
on the scale, (1562) 


Radio and Power Outlet, Service Men 
and owners of all-wave radio sets should 
study the merits of the outlet shown in 
Fig. G. It provides for wall-socket 
plug-in connection of the radio set to 
the pow’er line and to a doublet antenna 
installation. It is impossible to acci¬ 
dentally interchange the two plugs. A 
dividing plate serves to isolate the two 
sections of the outlet. (1563) 

(Contmned on page 490) 

Names and address of any manufacturer will 
be sent on receipt of self-addressed, stamped 
envelope. Kindly give (number) in above de* 
scription of <levice. 





Fig. A. Chairside set. (Lower-left, leaves raised.) 



Fig. B. Ganged S.-W. condenser. 



Fig. C. Pushbutton-tuning set. 



Fig. D. New coil units. 




Fig. E. Motor 


Fig. F. Directional loop. 


Fig. H. Variable condenser for small sets. 


Fig. G. Newest wall outlet. 


DOUBLET . 
ANTENNA 

and 


PDV/ER 

LINE 


for FEBRUARY, 


RAOIO-CRAFT 


19 3 8 


471 



































HOW TO MAKE A SIMPLE 

4-TUBE REGENERATIVE 
A.C.-D.C. SUPERHET. 

A nifty little job for beginners! Regenerative 2nd-cletector 
adds plenty of "wallop". As the picture diagram shows, a 
5th or ballast tube is used. This set is very selective. 

M. N. BEITMAN iiiiiiiiiiiiiiiMiimiiiiiiiiiMminiiuiiiiiiMitiHiuiiiitiuiiiiiiiiiiiiiiiiiiMiiiiiiiiiniiiiiiiiiiiiiiMiiiiiiiiiiiiiiiiiHiiiiiin 



Fig. A. Rear view of the 4'tube Superhet. receiver. 


M any different circuits have been desipnod 
around 4 tubes. Many of these use unusual arrange¬ 
ments of parts, others feature multi-purpose tubes, 
let us see just what can be accomplished with single¬ 
function, modern tubes in a conventional circuit. 

If the set is to be used on A.C. and D.C., and is also 
economical from the standpoint of first cost, the modern 
0.3-am|)ere-type tubes must be used, connected in series. 
A rectifier is needed; and, to stick to late metal tubes, we 
are going to use a type 25Z6 connected as a half-wave 
rectifier. Working from the back end, we turn next to the 
power output tube. At the present time the newly-developed 
25L6 beam power tube is about the best for series-filament 
sets. This tube takes care of a 25-volt drop in the filament 
circuit. The power output of the 25L6 is 2 watts and this is 
more than plenty for all requirements. By placing the choke 
in the negative-return of the power supply, we can use part 
of the voltage drop created there to bias the power tube. 
The plate supply for the 25L6 need not be exceptionally 
well filtered. 

The ordinary 4-tube midget is a T.R.F. job and lacks 
selectivity. A single stage of I.F. with a carefully-adjusted, 
high-gain I.F. transformer runs circles around the gain 
obtained with a T.R.F. stage. By employing a pentagrid 
converter (type 6A8 tube) we combine the function of 
oscillator and mixer, and have the antenna coil to act as a 
preselector. 

Next comes the I.F. transformer, coupling the 6A8 to the 
6J7 detector. The gain is plenty, but to give the set the extra 
something, we included regeneration (feed-back). Notice in 
the circuit diagram (Fig. lA) how the plate is coupled back 
to the second half of the secondary through the 5-50 mmf. 


condenser. The 10,000-ohm resistor is in the plate circuit 
also to j)revent oscillation. There are also numerous con¬ 
densers for complete filtering. 

The set can be easily wired and gives really good selectivity 
and tone quality. The fully-wired receiver, rear view, is 
shown in Fig. A. Note that the circuit ground is not connected 
in any manner to the outside ground. This will prevent 
possible short-circuits common to certain types of A.C.-D.C, 
sets. 

The set may be aligned by listening to stations at about 
600 and 1,200 kc., but a signal generator will give you better 
results. Connect the signal generator to primary of the I.F. 
transformer. Set the signal generator to produce 465 kc. and 
adjust I.F. transformer trimmers for maximum signal. Next 
connect generator to antenna circuit, set it to produce 600 
and 1,200 kc, and adjust variable condenser trimmer.s for 
maximum signal. In most cases very little adjustment will 
be needed as the parts have been pre-ad justed at the factory. 
The regeneration control, while the adjustments are going 
on, is left loose, i.e., with the very minimum of capacity. 
After alignment is completed, it is adjusted for maximum 
signal. 

If you want to obtain the most out of 4 tubes in straight¬ 
forward circuit, this is the radio set you should build. 

LIST OF PARTS 

*One 2-gang condenser, 356 mmf., Cl, C2; 

*One antenna coil, LI; 

*One oscillator coil, 465 kc., Ll ; 

*One center-tapped I.F. transformer, 465 kc., I.F.T.; 

*One trimmer condenser, 5-50 mmf.; 

(Continued on ])age 499) 





Fig, I. In A is shown the schematic diagram of the 4*tube regenerative superheterodyne receiver; in 8, pictorially, the wiring of the same set. 
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2-WAy POLICE RADIO 
OVER 1 ANTENNA! 

Simultaneous transmit/receive operation 
e'er a single antenna is made possible, by 
rreans of a newly-developed filter unit (with 
one wire inside the other) and a well-de¬ 
signed receiver, at 7 meters. 

C. W. PALMER iiiiiniiiiiuttiiiniiiiiiiiiiitMiiiiiiiitiiiiiiiiiiiiiiiniiiiiiiiiinniiiiiiiiiiiiiitiii 


A new type OE filter for use in simultaneous 
Iransmi.ssion and reception on ultra-hi^hfreqiiencies 
for police-radio systems, has just been developed hy 
engineers of the G.E, Co. This filter which can be used 
fo both ‘‘station” and “mobile” police installations has 
sc/<!ral novel features that make it interesting to the radio 
technician. (This system was mentioned — in a general way 
— in the article, “Short-wave Ra<lio Marches On!”, in the 
Dtcember 11)37 issue of R(fdio-Croff. — Editor) 

This new filtei* permits SIMULTANEOUS “talking” and 
“listening” in the 30 to 42 megacycle (10 to 7 meters, re- 
sp ctively) police-radio band, from a single antenna. This 
]n i>vides the excellent reception afforded by the transmitting 
ae ial without the expense of erecting costly headquarters 
receiving antennas in addition to the transmitting antenna. 
/W-o, in the case of the all-steel-fop cars in mobile installa¬ 
tions, the filter is the )n€ans for providing a verg efficient 
rCiCiving antenna hg utilizing the transmitting aerial. 

The filtei’ has very high attenuation at the “elimination” 
or resonant freipiency and very little or no attenuation to 
the band of adjacent frequencies. Therefore, neither the filter 
nor the receiver absorbs power from the transmitter. When 
used with well-designed receivers, this filter can be used to 
receive, ivitkouf inter-art ion, signals differing in frequency 
by only 4 per cent from the transmitter frequency. 

PRINCIPLE OF NEW “HIGH-Q" FILTER UNIT 

The principles under which this new high-frequency type 
of wave filter operate were described originally at the 1937 
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Fig. I A. how the "distributed-constant” tuned circuit is used js a band 
cut-eff filter; B, voltage distribution of standing wave in the filter; C, block 
layout of the entire system. 



Fig. A, The ConCentric-Mne band-elimination filter used in connection with 
ultra-highfrequency police communication systems. 


Convention of the I.R.E., in New York. It is a well-known 
fact that although common practice always demands 
“lumped” inductance and capacity in resonant (tuned) cir¬ 
cuits, in the form of coils and condensers, similar resonant 
conditions can be obtained by spreading or distributing the 
inductance and capacity over a given circuit. 

A common example of this effect is in the fiat-top aerial 
which consists of a straight horizontal wire, get has a definite 
inductance capacity and resonant frequency }ust as 
though it contained a coil and condenser. 

On long wavelengths it is not feasible to use this “dis¬ 
tributed” inductance and capacity for tuning because of 
the large physical proportions that the tuned circuit would 
assume. However, on ultra-highfrequencies it becomes a 
relatively easy matter to “fold up” the short length of 
tubing required for a distributed inductance and capacity 
tuned circuit. Moreover on ultra-highfrequencies such a 
tuned circuit displays a marked improvement over lumped 
inductance and capacity circuits, permitting Q factors of 
large magnitude to be obtained. (The Q, or efficiency figure, 
obtained with lumped coil and condenser circuits drops off 
rapidly with increase in frequency and is almost unity in 
the 2- to 3-meter band.) 

An examination of the circuit in Fig, lA will show just 
how this distributed-constant tuned circuit .is used as a 
hand cut-off filter tuned to the frequency of the transmitter, 
preventing signals of that particular frequency from passing 
to the receiver yet allowing signals of other frequencies to 
reach the receiving unit of the mobile or stationhouse police 
installation, 

CONCENTRIC-LINE FILTER 

In any “concentric transmission line”—i.c., a line in which 
one of the two conductors is contained inside the tubular, 
second conductor— (which is another way of describing this 
distributed inductance and capacity tuned circuit), “stand¬ 
ing waves” are built up over the length of the line at the 
resonant frequency, so that at certain points in the line, 
the voltage is zero. See Fig. IB. It is at one of these zero 
points that the lead-in for the receiver is connected, which 
explaiiis why no signals are picked up at the frequency of 
the transmitter (resonant fre<iuency) yet signals of other 
fre(|uencies pass through unobstructed. 

The utilization of this effect iiermits the receiver to pick 
up signals of any other frequency, in the band to which it 
will tune, except the actual frecpicncy of the transmitter 
which is connected to the same aerial as the receiver. At 
the actual frequency of the transmitter the receiver has a 
“deadspot” and no signals can be heard. 

There is no doubt that this system of simultaneous 2-way 
conversation will find many other applications in ultra-short 
wave communication—its economies anti flexibility making 
it a particularly suitable system for many different services. 
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INTERNATIONAL 
RADIO REVIEW 


RADIO-CRAFT receives hundreds of magazines 
from all parts of the world. Since the cost of sub¬ 
scribing to each of these would be prohibitive for 
most radio men, we have arranged with technical 
translators to prepare reviews for our readers. 

iiiiiiiiiiiiiiiiMiiiiiiiiiiiiiiiiiiiiiiiiiiii[iiiiiiiiiiiiiiiiiiii(iiiiiiiiiimiiiiiiMiiiiiiii[iiiiiiiiiiiiiiiiijiiiiiiiiiiiiiiiiiiiiii 



Fig, A. English hi*f1 speaker using small, jlxed 
center cone to distribute the ‘‘highs'*. 



(Photo—K. P. S.) 

Fig. B. Novel German receiver housed in a beauti¬ 
fully designed modern plastic closing cabinet. 



Fig. C, A useful innovation in this British set is the 
enlargement (by photographic projection) of that 
portion of the scale to which the dial points. 


ENGLISH HI-FIDELITY DYNAMIC 
THIS UNUSUAL LOUDSPEAKER, 
' shown in Fig. A, was clipped from a 
recent ad in the Wireleas Retailer and 
Broadcaster (London). Contrary to ap¬ 
pearance, the center cone is not movable 
(See May ^36 Radio-Craft for similar 
idea with moving cone), since it is a 
hollow cone of hard material that does 
not form a part of the moving cone ma¬ 
terial. This center cone serves as a 
distributor of high frequencies, and 
thus results in more even distribution of 
the high frequencies. 


MODERN PLASTIC PORTABLE 
THE ATTRACTIVE, modern radio ve- 
' ceiver shown in Fig. B was displayed 
at a recent Berlin Radio Exhibition. It 
is made by a German concern—Siemens 
& Halsko—and duo to its construction 
makes an ideal portable or home set. The 
cabinet is made of plastic material, a 
practice which is now becoming popular 
in this country, and includes closing 
front-doors. The net result is an all¬ 
wave chassis with a resplendent front 
and case which sets a new “high” in 
portable design. 


NEW ENGLISH SET WITH 
CALIBRATION PROJECTOR 
AT THE RADIOLYMPIA show in 
England the receiver shown in Fig. 
C attracted considerable, deserving at¬ 
tention. It is manufactured by Ferranti, 
and includes, as a feature, a “magna- 
scopic” dial, which is shown in detail in 
Fig. D, This device operates to ad¬ 
vantage on short-waves, since its con¬ 
struction permits projection and en¬ 
larging of the calibration figures on 
a screen on the front dial, thus per¬ 
mitting finer and more accurate tuning. 
An idea of the operation of the “magna- 
scopic” dial may be obtained by re¬ 
ferring to Fig. D, which shows the 
course of the light from a lamp (A), 
through a lens (B), through the dial 


scale with its figures (C), then to an 
enlarging lens (D), to a mirror (E) 
from which it reflects back to a cellu¬ 
loid or other translucent-material 
screen. The location of this screen is on 
the larger tuning dial. 


DANISH 3-TUBE REFLEX SUPERHET 

DEFLEX CIRCUITS are still exten- 
' sively used in Europe, although now 
practically unheard-of in the U.S.A. 
The Danish magazine Pognlaer Radio, 
in a recent issue, described the con¬ 
struction of an interesting 3-tube re¬ 
flexed superheterodyne receiver, the 
diagram of which is shown in Fig. 1. 
Here we find that the 3 tubes function 
as follows: tube VI—is termed an 
octode, the American equivalent of 
which probably is the GA7 or 6A8, and 
which functions as a combination 1st- 
detector and oscillator; V2—is a 

duodiode-pentode (American equivalent 
—6B7 or 6B8) which functions as the 
1st I.F. amplifier, 2nd-detector, A.V.C. 
and A.F. amplifier stage. The 3rd tube is 
a simple cathode-type half-wave recti¬ 
fier (IV or 12Z3) which supplies “B” 
power from either 110 volts A.C, or 
D.C. The multiple functions obtained 
from V2 are obtained through reflexing, 
since the pentode section of the tube 
functions as both the I.F, and A.F, am¬ 
plifier, The diode sections operate as 
2nd-detector and A.V.C., each function 
being assigned to a diode-plate. 

It should be noted by those who in¬ 
tend constructing this receiver that the 
values given in the diagram are those 
calculated to give best results with 
European tubes. Conseciuently, some 
slight changes or experimenting with 
values may be necessary with the Amer¬ 
ican tubes before proper efficiency is 
obtained. 

In the European version this receiver 
requires a switching system, A-B-C-D, 
to permit covering a longwave band 
above the top wavelength of 545 meters 
used in the U.S. 





(I'hotos — K. r. S. > 

Fig. D. This is a close-up view of the dial-projection mechanisnn of the set 
pictured in Fig. C. The transparent calibrated dial passes through a light beam 
and is projected onto a mirror and then reflected back to a rectangular, 
translucent screen located on fhe dial at the front of the cabinet. 



Fig. I. Schematic circuit of a novel 3-tube superheterodyne receiver using the 
reflex principle. The circuit is that of a Danish receiver. The American Equivalents 
of the tubes shown above are probably: for VI a 6A7 or 6A8; for V2 a 6B7 or 
6B8; for V3 a IV or I2Z3. 
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A, One of many typical busy scenes around the mike in a CB5 *WaBC studio. Note the ”biq board” on which the returns are tabulated. At 8, NBC's Mobile 
Unit No. I in action at Times Square. All the radio networks had elaborate set-ups for reporting the election returns. 


HOW RADIO HANDLED THE ELECTIONS <f 


Back in 1920, presidential election re¬ 
turns (radioed from one station to a 
few thousand listeners) helped inau¬ 
gurate broadcasting as we know it to¬ 
day. In '37, the reporting of election 
returns (via hundreds of stations, to 
millions of listeners-in), last month, 
reached new heights of network broad¬ 
casting studio and "NEMO” (remote 

f Dick-up) technique; for instance (in at 
east one set-up), remote pick-up points 
w^re contacted instantly by dialing! 

iiiiiitiiiiiiuiiiiiiitiiiiimiiiiiiiimiiiiinimiiiiiiiiiiiiiuiiiiiiiiiiiiiiiiiiiiimiiiiiiii 

W ITH NEW YORK CITY stag¬ 
ing its most fiercely-contested 
mayoralty campaign in years, 
the major stations bent every 
efTort toward providing complete cov¬ 
erage for radio listeners. Each had its 
own idea of the perfect set-up — spared 
no expense, no effort. All achieved good 
results. 

What each station did in order to 
ensure the fullest information reaching 
its listeners with a minimum of delay 
makes a fascinating story of radio’s 
inner workings; a story which would 
have been impossible 15 years ago. 

The city station, WNYC, had set-ups 
at B remote points and in 2 studios, all 
of which were linked by interconnected 
pr vate lines to the master control room, 
to provide instantaneous switchover 
facilities. At Police Headquarters, 
tabulations were read from the official 
bulletin board; at Times Square, mem¬ 
bers of the election crowds were inter¬ 
viewed, and bulletins from the New 
York Times on elections in various parts 
of the country were interpolated. Fur¬ 
ther data were secured from county 
watchers and reporters of the Ameri¬ 
can Labor, Democratic and Republican 
parties, and statistical information 
came from the station's own Studio B, 
lulls being filled-in with music played 
in Studio C. 

The set-up for WOR, key station of 
(Continued on page 505) 
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11:15 p.m. and most of the results have Come in; after which they are tabulated and "shot” over the 
air from this CBS (WABC) studio. Drinking coffee helped keep the eyelids from drooping. 
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Block diagram of WMCA's (Intercity) elaborate "NEMO” (remote pick.up), and studio set-up for 
reporting election returns of N.Y.C., ’'Philly.” and Boston. “Remotes” were cut-in [ust by dialing! 
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SERVICING INSTRUMENTS 

FOR 1938 

Reviewing the newest test instruments we observe that manufacturers have increased 
their figure of sensitivity. Also further progress has been effected towards securing 
speed and flexibility under practical working conditions. These improvements, in the final 
analysis, mean increased profits for the Service Man. 

iiiiiiiiiiiiiiiiiiiiiiiimiiiiiiiiiiiiiiiiiiiimiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiitiiiiiitiiiiiiiiNiMiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiuiiiiiimiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiMitiiiiiiiiiiiiiMiiiMM 



Super-flexible 2,000 ohms/volt unit. (I530J 



Note convenient angle of ‘scope tube. (1531) 



A 10,000 ohms/volt set analyzer. (1532) 



Signal generator has 8-ft. scale. (1533) 


U P-TO-DATE Service Men will be 
exceptionally interested in the 
6 new instruments illustrated on 
this page; and in noting the 
appreciable advance in test-equipment 
design over the period dating from the 
October 1937 special Test Equipment 
Number of Radio-Craft. (Incidentally, 
7 servicing instruments were described 
in the October issue in the article 
Latest Test Apparatus for the Service 
Man**; and, 6 service units were shown 
in the ar^icfe **Test Equipment for the 
Service Man** in the July 1937 issue). 


“Super-Flexible” Tube and Set Tester. 
Combining the model 321 tube and 
multitester (December 1937 Radio- 
Craft, item No. 1502) \filh the model 
503 analyzer unit (November 1930, 
item No. 1199j makes available a 
“super-flexible” method of set testing. 
A diflerent plug-in method of analyzing 
radio receivers, amplirters, etc., at the 
socket is obtained without sacrificing 
the complete independence of either 
unit and without increasing size or 
bulkiness of (1) the basic tube unit or, 
(2) the multi-test unit. (1530) 

(Radio City Products Co., Inc.) 


Alignment and Servicing Oscilloscope. 
Add a good frequency-modulated serv¬ 
ice oscillator to this 3-in. oscilloscope 
and you have a complete set-up for 
visual alignment and service. Note that 
mounting the tube at an angle has put 
the screen at eye level. One sweep cir¬ 
cuit is variable from 3 cycles to over 
150,000 cycles; a GO-cycle sinusoidal 
sweep for simplification of visual align¬ 
ment is also available. (1531) 


A 10,000 Ohms/V^olt Set Analyzer. 
This new model has a resistance of 
10,000 ohms/volt D C. Its current drain 
of 100 microamperes is low enough to 
assure extremely accurate measure¬ 


ments of A.F.C., diode balancing cir¬ 
cuits, grid currents of oscillator tubes 
and power tubes, bias of power detec¬ 
tors, and a wide range of unusual condi¬ 
tions that cannot be checked by conven¬ 
tional servicing instruments. A 12-posi¬ 
tion range selector switch automatically 
brings corresponding scales into view. 
Maximum ranges are: 1,000 V. D.C. 
(10,000 ohms/volt); 1,000 V. A.C. 
(1,000 ohms/volt); 20 megs.; and 100 
microamperes. (1532) 


Signal Generator and Frequency 
Modulator with 8-Ft. Scale. In order to 
oliminate par all ex (wrong alignment of 
pointer and scale-indication) a hairline 
indicating shadow-tuner is utilized, to 
spot-light the individual range desired, 
on this newest modulated oscillator. The 
340-degree dial has an actual scale 
length of over 8 ft. Excellent for use 
with an oscilloscope for visual align¬ 
ment, since it emits: (1) unmodulated 
K.F., (2) 400-cycle amplitude modu¬ 
lated R.F., (3) 30-kc. band-wobble over 
I.F.-R.F. range, (4) fixed 400-cycle 
A.F., (5) variable 0 to 10,000-cycle A.F., 
(6) 130 kc. to CO me. R.F.-I.F. range. 
(1533) 

(Supreme Instruments Corp.) 


25,000 Ohms/Volt Set Tester has 
Illuminated .Meter. A commendable step 
forward in test equipment has been 
inaugurated with the advent of this 
test unit which utilizes a front-illumin¬ 
ated indicating instrument; this fea¬ 
ture reduces the possibilities for error 
by making the scale indications inde¬ 
pendent of room lighting. Instrument 
incorporates a condenser tester, free- 
point tester and decibel meter. Range 
(Continued on pane 494) 

Name and aiKlress of any manufacturer will 
be sent on receipt of self-aildressed, stamped 
envelope. Kindly give (number) in above or 
following description of device. 



25.000 ohms/volt set tester. (1534) 



(METER DRAIN 15 OFTEN 
LESS THAN 50 MICRO¬ 
AMPERES, LOW- 
VOLTAGE SCALE MAX. 
IS 3V. AND LOW- 
CURRENT SCALE MAX. 
IS 15MA..O.C.) 


A 5,000 ohms/volt unit. (1535) 
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NEW CIRCUITS 

IN MODERN 
RADIO RECEIVERS 

The details of the modern radio receiver cir¬ 
cuits that make them "different” from pre¬ 
vious designs are illustrated and described 
each month by a well-known technician. 


F. L. SPRAYBERRYiiiiiiiiiMiiiiiiiimiiMiiiiiiiMiiiiiiimiiiiiniiiiiiiiNo. 5 

(1) UNTUNED U.F. AND FIRST-DETECTOR IN MODERN 
SI 1‘ERHETERODYNE 

RCA Model 81HK. For tnnino: all of the short-wave bands, 
the only varialilc tuning used is that of the oscillator. Ganged 
^ the main tuner is a small variable condenser which makes 
a total capacity change of the oscillator circuit of only 
slightly more than d.2^/o in covering the lowest frequency 
short-wave band. It makes a smaller total capacity change 
f:>r the other short-wave bands. 

Throughout these very small bands where the best broad¬ 
casts are concentrated no R.F, or Ist-detector tuning is used 
as the loss, due to olF-resonant tuning is negligible, and the 
difficulty introduced by tuning would not be justified. This 
May be better understood by an inspection of the very small 
bands that are tuned. Following is a list of the approxi¬ 
mate percentage frequency change from minimum to maxi¬ 
mum for each band: 


Broadcast hand . 324% 

49-meter band . 4.5% 

31-meter band . 3% 

25-meter band . 2% 

19-meter band . 2% 


The circuit is shown in Fig. lA in the 19-meter position 
oi the wave-band switch. 

ti) GREATLY SIMPLIFIED A.V.C. DELAY CIRCUIT 
Philco Model 286A. A separate A.V.C. circuit using an 
ordinary 6J5G triode makes for considerable simplicity. The 
2nd I.F, control-grid and suppressor-grid, and the R.F. and 
1 st I.F. suppressors are permanently biased at -3 volts. This 
is <;hown in Fig. IB. The -3-volt bias is also applied to the 
/ V.C. control-grid through a 1-meg. resistor. As the signal 
V Itage drop across the lower section of the plate coil of 
the 2ncl I F. amplifier exceeds a 3-volt peak, rectification 
starts in the A.V.C. tube making the control-grid become 
c)iurged negative by the amount of the average carrier peak. 
This A.V.C. voltage controls tlie R.F. and 1st I.F. tubes by 
the conventional control-grid action. 

With this A.V.C, system the A.F.C. circuit need not carry 
the A.V.C. potential and the detector circuit is separated 
for its best performance. 

Any system or circuit which must perform a number of 
functions is improved by isolation from other circuits as 
fi.r as possible. This circuit shows just another step in this 
d section. 

(3) NOX-DECENERATIVE BIAS FOR FIRST-AUDIO 
Stewart-Warner .Models 1911 to 1919. Since a fixed bias is 
almost always desirable for amplifiers both from the view¬ 
point of output and fidelity these receivers make use of a 
blits cell in series with the volume control as in Fig. 1C. 

This direct, series grid connection of the bias cell marks 
a new application of it. It offers very little reactance or 
resistance to the signal supplied through it and is placed 
for the minimum possible signal current flow. Its use per¬ 
mits grounding directly the cathode and suppressor-grid 
of the Ist-stage audio amplifier 6S7G, 

(Continued on page 498) 



Fig, I. Heavy lines In the circuits accent the points discussed in the text. 
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THE LATEST 
RADIO EQUIPMENT 


Technicians use this department to keep 
posted on the newer and better ways 
of doing things in Radio, Electronics, 
and Public Address. 


liihiiiiiii!iiijiiiii:NiiiiiiiiyiiiiiiiiHNii)iHiiHii?Niiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiimiiiiiiiiiiiiiiiiiiiiiii)iiiiiiiiii]iiiiiiiiiiiiiiiiiiiiiiiiiiiii]iiiiiiiiiiiimtiiiiiiiiiiiimiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiM 



Constant-impedance pot. (1537) 


CONSTANT-IMPEDANCE 
HEADPHONE CONTROL 
(1537) 

(Centralab) 

WKLL-KNOWN volume con¬ 
trol unit rlesisirned for mount- 
InPT on the headphone cord lias been 
modernized. It now utilizes a con- 
stant-imprdance “L”-pad attenuator 
circuit tluit eliminates loading mis« 
mat eh. A worthwhile improvement 
III tone quality is thus oi>taine<l. 
(Circuit on continuation pajje.) 


MARINE LOUDSPEAKER 
IS WATERPROOF 
(1541) 

T he MARINE-TYPE P.M, .ly- 
namic, monel-metal loudspeaker 
here shown is desifrncd to operate 
uiulcr adverse weather conditions 
such as in ocean-gointr ship service, 
Immersim? in .salt water does not 
damatre the instrument! Bell mciuj- 
iires liVj ins.; hy a “foltlinj? back" 
dcsitrn an air column length of HO 
ins. is obtained : fietpiency response: 
200 to 6,000 cycles. 



Servicing-ti^pe turntable. (1538) 



Electronic robot. (1539) 



New "C‘’-bias transformer. (1540) 


SERVICING-TYPE PHONO 
TURNTABLE (1538) 

(RCA Manufacturing Co., Inc.) 

T WO HTGII-QUALITY automatic 
recor<l-chun};inK mechanisms and 
a ci-)‘Stal pickup (impedance 40 
ohms) and arm at prices w’bich 
open tip a biphly profitable phono- 
prapli replacement and moderni/a- 
tion market for service enpincers 
have Just been made availaliie. The 
deluxe unit is illustrated. Needle is 
top-load and automatically ailjusta 
to proper playinp position ; pressure 
is adiustable. *‘I*lays*' eipht 10-in. or 
seven 12-in, recorrls automatically. 


CAPACITY-OPERATED 
APPROACH ALARM 
(1539) 

A CAPACITY-OPERATED relay 
that closes a circuit whenever 
anyone approaches the “antenna'* — 
%vhich may be a wire, metal plate, 
screen, or other'* metal object —is 
available, which affonls a novel 
attraction. This A.C.-D.C. ilevice 
may be use<l for actuatinp adver- 
tisinp displays, announcing callers, 
protecting valuables, and penerally 
cuntrollinp electlically-opcrated de¬ 
vices (up to 800 W. rating) without 
actual contact. Unit is available 
with time ilclay. limiteil time delay, 
and coiled selection. 


BIAS-VOLTAGE 
TRANSFORMERS (1540) 

A new link of transformers 
designed es|>eci:illy tii furnish 
‘JO to 500 V, D.C. for “C'’-bias in 
railio transmitters has been an¬ 
nounced ; a rectifier filament wind- 
inp is included. The unit illustrated 
covers only a portion of ttus range. 


HIGH-POWER P.M. 
DYNAMIC UNIT (1542) 

H ere is a dynamic horn unit. 

with permanent-magnet field, 
rapnble of continuous operation at 
20 W.: sensitivity is sufficient to 
produce high output at low-input 
levels. I)iaphragni. of duraluniiti, 
undergoes an electrochemical process 
to prevent con-osion; and is con¬ 
veniently replaceable. 


FLASHLIGHT 
SCREWDRIVER (1543) 

I LLUMINATED screwdrivers liave 
lH‘en described in past issues of 
liaiiio-Cruft but the newest type is 
so small it clips into your pocket. 
Tool is furnished with standard bat¬ 
tery and bulb. Tip of tempered steel 
is machine cross-groumi to size; and 
mapnetized. Recommended to nuiio. 
refriperator, automotive and oil- 
burner Service Men. Handle is in- 
suhiU'd. The small size of the tool 
is illustrated by the {lencil nlonp- 
side it ; in fact, it's small enotiph to 
meet many alignment reouirements. 

60-W. AMPLIFIER 
FEATURES VISUAL 
MONITORING (1544) 

B oth overload and output-level 
indication arc obtaine<l on indi¬ 
cator |>oint5 in the new sounil- 
system amplifier here illustrateil. 
The entire rated output of 60 W. 
may be used in outdoor work ; where 
music reproduction is paramount as 
in dance- band use operation at a 
lower power level alTords tremcn- 
ilous reserve power to handle jieaks 
without distortion. The fre<iuency 
range at I db. is 40 to 12.0U0 
cycles (not consUlering spc:ikcr 
ilistribution network;. Microphone 
gain, 135 db. ; phono gain. Cl db. 
Dimensions, lOyt x x 17 ins. 

long; weight, ,51 lbs. Tiilio comple¬ 
ment; 4-61T)*s. 1-6U7. 1-6KG, 2-CK6*s. 
2-6LC's, 1-5Z;L L8H. 

(Continued o-n pdftc 50h) 



Marine-type horn. (1541) 



New P.M. dynamic unit, (1542) 



Illuminated screwdriver. (1543) 



60-W. amplifier. (1544) 



Line-noise analyzer. (1545) 



New patented-feature “iron" solves problems. (1546) 
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An aid to radio men servicing refrigerators. (1547) 
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f’tuggin" electrolytic. 
(1548) 



2-V. storage cell. (1549) 



Tiniest electrolytic. 
(1550) 



The Acoustic Compensator ... in a velocity mike. (1551) 


♦’’PLUGGIN" ELECTROLYTICS (1548) 

A RADIO SET manvifacturcr has just brought 
out a radio set incorporating a type of elcc- 
tndytic condenser equipped with a 4-pronK 
(• ?IugrKin—trade mark) base. This feature is 
ET ‘at for servicing convenience. 

ncidentally this condenser design enables ex¬ 
perimenters and builders of oriRinal equipment 
to design and incorporate in their chas.sis a con¬ 
struction that requires no servicing of the con- 
de iser installation for the life of the equipment. 


RADIO-TYPE 2-VOLT CELL (1549) 

C apacity ratings of ICO and 100 ampere 
hours are available in a new line of storage 
cel i designed for radio use. They arc rated ac- 
co. dmg to standards. The radio-type 

terminals have non-intcrchangeablo marked caps. 


ULTRA-COMPACT 
WET ELECTROLYTICS (1550) 

(Solar Manufacturing Corp.) 

A new line of exceptionally compact, non- 
» freezing wot electrolytic condensers has been 
ar-iounced. Capacity range is 8 mf. at 500 V. 
peak to 30 mf. at 100 V. peak. Thi.s unit will 
operate perfectly at —20° C. whereas most 
elertrolytics become inoj)erative at slightly below 
freezing point or zero-degrees C. (32° F.). A 
ne'^ formation process which prwluces a highly 
stiibilized film on the anode surface makes it 
possible to shelve these conden.scTs for a year 
or more without excessive leakage resulting. The 
nev/ electrolyte of course has a low freezing 
poi :t: foil etching and a novel adaptation of the 
cyl ndrical fluted type of anode have helped 
achieve compactness. 


VELOCITY MIKE HAS 
ACOUSTIC COMPENSATOR (1551) 

(Amperife Company) 

S INCE tone controls arc not conveniently adapl- 
al'le to all P.A. systems a new- microphone 
has been introduced w'hich incorporates am 
‘'acoustic compensator." Hy a slight motion of 
the finger a shutter on the back of the micro¬ 
phone may be movtKl up or <lown in order to 
adjust the pitch of the system to the particular 
roorn’s speaker, etc. In effect an acoustic baffle 
is produced which absorbs some of the lower 
frenuenciea and thus reduces the tendency toward 
peak response. 


COAXIAL CABLE FOR 
HI-FI PUBLIC ADDRESS (1552) 

A MANY-USE coaxial cable has been designed 
• which overcomes the limitations of earlier 
type* and meets many needs in Hadio, Public 
Add ess and Electronics. The central conductor 
is insulateil from the flexible outside tubular 
coni ictor by means of elongated beails, of a 
plai iii known a-s <iM/ii/£froa (almost a.s good ns 
quaitz), which are strung on the central con¬ 
duct i like bends on a string. 

L' e this new coaxial cable for: high-fidelity 
public address voice-transmission lines; antenna 
lead-itis ; transmitting antennas, transmisj^ion 
lines and feeders; lines between photoelectric 
cells and amplifiers : measuring instruments 
whe’e high-freijuency losses or conductivity losses 
mus'. be reduced to a minimum ; galvanometers 


and electrometers; aircraft antenna lead-ins; 
etc. In short, use it wherever freedom from dis¬ 
turbances or from pick-up, or where good shield¬ 
ing or low capacity are desired. 


AUTOMATIC PHONO-RADIO 
PORTABLE (1553) 

S OMETHING NEW in radio is this combination 
automatic phonograph and radio reproilucer 
w’hich plays eiglit 10-in. or .seven 12-in. records 
tiiitomalically with the lid open or closed. O cr¬ 
ates on no V. A.C. (An A.C.-D.C. model is also 
available.) The receiver is a 2-band superhet. 
utilizing 7 metal tubes. 


DELAYED-ACTION FUSE WIRE 
(1554) 

A momentary short-circuit or a surge 
often cause a fuse to "bloxv" unnecessarily. 
A fuse has recently lieen introduced however 
which does not open-circuit unless the short or 
surge is maintained. This obviates the need (and 
attendant danger of equipment burn-outs) for 
using loo-heavy fuses. Ordinary metals do not 
have this "lag" property. The problem was 
solved, however, by using a non-oxidizing fila¬ 
ment of high-melting-point (nickel) wire, and 
mounting on it some tiny explosive blobs of 
powdered magnesium held in a suitable binder. 
The melting point of the nickel is some 1,500° C., 
but the flash point of the magnesium is only 
650° C., ami on Inirning it instantly general s 
some 3,000 or 4.000° C. 

Thus an overload of appreciable duration heats 
the blobs of magnesium to their flash point, and 
on burning they melt the nickel filament and 
clear the fuse. High overloads of short duration, 
however, do not create sufficient heat to raise 
the lilobs of magnesium to firing point. 

The result is that one of these new "mag- 
nickol" fuses of Vi amp. rating will resist the 
same surges as a 1 amp. conventional radio 
cartridge fuse, and yet will blow on a 75 per cent 
overload if the overload persists for one second. 
This should at last remove all risk of burned- 
out radio sets. 


PORTABLE SOUND SYSTEM 
(I5S5) 

H ere is a lO-W. sound .^lystem utilizing two 
10-in. I*.M. dynamic reproducers and a crys¬ 
tal microphone that will meet all the ordinary 
needs, indoors or out, that can be covered by a 
portable r.A. system having this povver rating. 
Note the versatility of the collapsible microphone 
stand. 

The amplifier unit is shown about mid-way 
between the two loudspeakers. In this main photo 
the microphone staml Ls shown extended to full- 
height (for orchestra use. etc.) ; the action-view 
insert at upper-left shows it completely col¬ 
lapsed (for use as a hand-mike) ; in.sert at 
upper-center shows it partly extended (as ban¬ 
quet-mike). 


METAL LATHE FOR THE 
SMALL PARTS WORKER 
(1556) 

S HOP SERVICE MEN will be interesteil in a 
new 16-8pee<l metal working lathe only 12 
ins. between working center.^. It is thus con¬ 
venient for the clever workman to make, .at low 
cost, replacement parts that often cannot be 
(Continued on page 507) 



Improved coaxial cable. (1552) 



Automatic phono, radio. (1553) 



New "delay" fuse. (1554) 
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An efficient public-address system. (1555) 



A lathe for small-work. (1556) 



Suede-flnlsh interphone* (1557) 
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"LEARN-BY-EXPERIMENTING" 

BEGINNERS' PRACTICAL RADIO COURSE 



Fig. A. Simple continuity tests being made with the 
aid of headphones, test leads, and a drycell. 


EXPERIMENT NO, 5A 

TESTING 
RADIO PARTS 

A—CONTINUITY TESTS 

Learn radio while building use¬ 
ful radio units! A radio instruc¬ 
tor conducts the Experiments. 

CONDUCTED BY 

SOL D. PRENSKY 


FAHNESTOCK DRY 



Fig. B. Simple "short** tests being made with the 
aid of a flashlight bulb, test leads, and a drycell. 


..... 


T his experiment on Te.<twij 

Radio I*ayfH is the 5th in the series 
of practical radio Experiments, and 
is divided into 2 Parts. This in¬ 
stallment, numl)ered 5A, deals with test¬ 
ing): the parts for defects like “open 
circuits*' and “short-circuits,** and this 
method of testing is usually known as 
conthmitif testing. The other Part of 
this Experiment (to be numbered 5B) 
will deal with rcaistaure testing, in 
which method a meter is used to find the 
actual resistance of part being tested. 

Continuity Testing, A very desirable 
method for testing any part in an as¬ 
sembled unit is to substitute a replace¬ 
ment part for the one being tested. This 
method, though very simple and definite, 
is not the most practical, as a full set of 
replacements is not usually available, 
and for any one of a number of othei- 
reasons, very often cannot be used. It 
is therefore necessai y to he able to test 
each part separately, and it is with such 
methods that this Experiment is con¬ 
cerned. Beginners just starting in this 
Series, may find it desirable to refer to 
preceding Parts, in the event that any 
of the terms used here are not clear. 
All terms used hero for the first time 
are it(dici::ed. 


PRINCIPLES INVOLVED 

The general idea in parts testing is 
to send a current through the part in 
(luestion and observe how the part acts. 
This idea is used in the “old reliable** 
battery and phone test shown in Fig. 
A. When the 2 test leads are applied 
to a part, and a click is heard in the 
phone, it is then apparent that there 
are no breaks in the wire, that is, vo 
open-circait. Since this simple method 
determines whether the wiring is con¬ 
tinuous and unbroken, it is called roii- 
t'nuitg testing. This method will test 
all parts which call for continuous cir¬ 
cuits such as resistors, coils, trans¬ 
formers, etc. The IVs-voll cell in¬ 
dicated here, should give an audible 
click with parts having a resisfance np 
to aliout 1 viegokm (I viilliou ohms). 
For higher resistances correspondingly 
higher voltages should be used. 

Condensers may also be tested for an 
open-circuit, even though they do not 
have a continuous internal circuit. An 
audible click will result when the test 
leads are applied because of the charg¬ 
ing current drawn by a good-size con¬ 
denser. After the first contact or tap 
has been made to charge the condenser, 
^icceeding fops shoitid not give o click 


of the same loudness; otherwise a short- 
circuit is indicated. With a l^^-volt 
cell an audible click can be obtained 
on the first contact of the test leads 
with c(f pacifies as low as about 
0.0005-vif. (or about 500 unnf.). Al¬ 
though doubling the voltage to 3 volts 
will allow the testing of condensers hav¬ 
ing only half the above capacity 
(0.00025-mf. or 250 mmf.), it is not 
practical to try to test any condensers 
much smaller than this, by this method. 
Also this method should not be used for 
electrolytic condensers, because, in¬ 
herently, they have a comparatively 
high leakage, 

TESTING FOR SHORT CIRCUITS 

When testing parts having low re¬ 
sistance values, it will be practically 
impossil>le to distinguish between a part 
that is OK and one that is short-cir¬ 
cuited, or, as it is usually termed by the 
practical radio man, “shorted**. By the 
term short-circuit is meant a condition 
where the current can take an unde¬ 
sired path that has little, or practically 
no resistance. This term is one that is 
very widely used (and just as widely 
misused) in electrical work, and it is 
well to note that a “shorf’-circuit is so- 
called because of the low resistance of 
its path and not l>ecause of its short 
length. On testing of a low-resistance 
part that has this short-circuit condi¬ 
tion, the click that is obtained in the 
phones will be just about as loud as that 
obtained with a good part (since the 
good part has a low lesi. stance anyway) 
and so, in such cases, the “short** does 
not show up. 

For this reason, a wet hod for testing 
shorts is also given. This method uses 
the same drycell and a low-voltage bulb 
of the flashlight type. See Pig. B. 

(Continued on page 488) 



HEAD- 
PHOr^ES 
fNO CLICK. 
SHOWS OPEN 
CIRCUIT J 

OPEN RESiSTOR 



SPRING 

CLIP 


rotor lug 


Fig. I. Pictorial diagram showing the connections necessary to make simple (A) continuity, and (B) 
"short" tests. A click in the phones in the former and a lighting bulb in the latter are used as test 

indications. Read text for details. 
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Service Men may write, requesting answers to specific 
service questions. Address inquiries to Service Editor. For 
questions answered by mail, a service fee of 25c per ques¬ 
tion is m^de. Only questions of wide interest can be pub¬ 
lished. In view of the "rush'* character of most service 
calls an effort is made to maintain 48-hour service on mail 
inquiries. Let us help you solve your service problems. 

iiiiiiitiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiniiiiiiiniiiniiiiiuiiiiiiiniiiiiimitiiiiiiinHiiiiiiiiiiiiiiiiiiMiiiiiiiiiiiiiMiiiiiiiiii!i 


SERVICING 

QUESTIONS 
& ANSWERS 


Note: Test all tubes before writing to this depart, 
ment concerning a given servicing problem. All 
questions must contain complete information re¬ 
garding symptoms, and tests to date, so that an 
dequate answer may be given. 


NOISE IN CAR-RADIO 

(39) Uobert K. Altoniare 

(Cj.) 1 am forced to call for nid relative to 
orrecting complaint of noise in an old Atwater 
vent auto-radio model 756, installetl in a IMy- 
niouth 1937 car. 

The rlynomotor was mounted under front seat, 
peaker under the ritrht-side bulkhead, hut 
the receiver proper, without the cabinet on the 
I -ft side. 

Condensers on generntor, ignition and ammeter 
helped not at all. Chokes in "A” leatl hud no 
iffect on noise reduction. Another receiver wi»* 
temporarily installed in the cur but with little 
improvement in t>oise reduction. An ”over-tlie- 
antenna is used. Tests show this aerial to 
I e responsible for little noise. Suppressors do 
rot help. 

What <lo you think Is responsible for the 
tremendous amount of noise pick-up? 

How could the circuit be changed to introduce 
i-ifcr-sfnf ion ?toi»e ftupitreanion ? 

(A) The noise pick-up on the Atwater Kent 
rwdel 756 automotive receiver in your cjiae is 
t robably due to 3 causes, any one or all of which 
will produce the symptoms outlined. 

A u-€ll-shiel(le<l receiver for automotive service 
htts long been u requisite for satisfactory opera¬ 


tion. Unciiiestionably. there is a good tleal of 
pick-np from surrounding cal>les, tubing, rod.s, 
etc. It is first essential to .shieUl the receiver 
thoroughly, to prevent ignition noise pick-up. 
After that is accomplished make sure that the 
steering column, oil-gauge line an<l vvater tem¬ 
perature tubing are all well bonded and grounded 
at the side of bulkhead. Use u ground 

clamp to secure good cont.act to the steering 
column. Make grouiuling or bonding leads as 
short its possible to Irody and engine bolts. 

The antenna mentioneci as ’‘ovei-the-top * type 
is a low-capacity antenna and. since it <loes not 
match the receiver in c(ue.stion. solution to yOur 
problem may be a pair of “running board" plates. 
These should be connectc<l to the receiver through 



low-capacity shielded cable, the shield of w hich 
i.s securely grounded at lioth ends. This type of 
antenna will piovide the necessary "gain’* due 
to better “matching”. 

For interstation noise suppression, connect n 
!0.000-ohm variable control into the cathode cir¬ 
cuit of the R.F. 39 tube as in Fig. Q.39. As more 
resistance is intro<luced. the gain of this tube 
will become less and only signals of a strong 
character will be heard. (See Fig. Q.39A). 


WEAK VOLUME 

(40) .1. C. Trindie, Charles City. lOw'a 

(Q.) We are having trouble with a Coronado 
model 410H. a l-tube. 2-volt battery set by 
Kingston. Weakness is main trouble. When 
ground wire is removed, volume incre.'uses slightly, 
'fhe low fre<iuencies are received very poorly. 
Tubes, butteries have all be^'n replaced, as have 
been the wavetrap, antenna and oscillator coils. 
The alignment has been checked several times. 
The oscillator and antenna trimmers peak OK 
but the high-frequency trimmers are rather 
tight. Can you help us on this problem? 

(.A.) Unfortunately, no data for the Coronado 
model 410H is available. However, the symptoms 
described in your letter point toward trouble in 
tlie oscillator portion of the receiver, wherein 
oscillator freitiiency is below received fre<iuency. 

Stiggest that alignment of oscillator be checked 
again, remembering that the correct adjustment 
for the oscillator shunt trimmer is at the 
(Continued «« pafic 600) 
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Arvin 19.37 Auto Radio Sets. Any vibrator 
Vi iwe which may occiisionally increjise lo an un- 
d sirable level after a period of operation of an 
Aivin car-r;idio set may be corrected by the 
ftllowing procedure: 

(1) Warm up the radio set hy playing for 20 
t' 30 minutes. Tighten the I screws which hobl 
tie power transformer to the radio chassis. This 
v/.ll effectively eliminate most cases of vibrator 
i lerference- 

(2) An additional remedy for R.F. interference 
it t4) cut the grounding braid connecting the tun¬ 
ing condenser to the radio chassis. The particular 
grounding braid is locate<l close to the i>oint of 
et try of the tuning flexible shaft. Do not cut 
ar y Other grounds on the tuning condenser :u> 
this might introduce motor noise. 

NoaLiTT-SiAUKS Industries, l.vc. 


Not Always the Volume Control’s Fault. I 
w -3 called in to change a volume control On a 
standard type of modern receiver, with dynamic 
sr-.'ker, and proceeded to do so, but the second 
V. un^e control behaveil in exactly the same man- 
ncj-, that is. it was silent to about half-way and 
th^n came on sudflenly. 

I took the chass'a to my bench and tried an¬ 
other volume coot nil, same re.sult. and thorough 
cb Hiking of associated circuit disclose<l nothing, 
so I went ahead with the centering of the voice 
coi., as I had noticinJ a very slight fuzz in the 
Ume. When I tried to set again the volume con- 
tltil worked perfectly, and I can see no other 


rejison for its behaviour than the voice coil 
sticking at ri cerUiin point and re<)uirinR a cer¬ 
tain strength of volume to loosen it. 

As this might happen in any inotlern receiver 
I am sending it along in case it is worth printing. 

A. S. Mason 
Kinf/slon, Ont., Canada 


Sfewart-Warncr Moilcis 3011 to 3049, Some of 
the motlel 3041. 3012, or 3043 receiver circuits 
may oscillate or "growl" especially when tune<l 
to weak sftitions or between stations. We have 
found that this oscillation can always l»e elim- 
imated by connecting a gn)uml to the receiver. 

However, if a set is to be u.'jc< 1 without a 
ground, the circuit can Ik* kept fn>m oscillating 
liy eonnoeling a InifTer cotulenser from one side 
of the pow’er line to the chassis within the >^ct. 
The conden.^er should have a capacity of 0.01 -mf., 
and a voltage rating of 1.000 V’. or more. If a 
shieldeil type is used, it can be soldereil to the 
chassis under the loud speaker. 

In connwting the buffer coiulenser, first solder 
one terminal to the chassis uiuler the speaker. 
Turn on the set, then touch the other terminal 
to one wire of the line cord and note whether 
the hum increases or <le<Tetuse8. If the hum in¬ 
creases, touch the conden-ser terminal to the 
other wire in the line cord. Then connect the 
eonden. er to the line cord wire which causes ;i 
decrea.se in the hum. This will usually be the 
line cord wire which connects to the twisted wire 
from the on-otf switch. 


Note that, effective with this issue, Radio- 
Craft will include special servicing data 
regarding late models, as released by 
manufacturers, Inasmuch as these bulletins 
are not received by many Service Men. 
Service Men are requested to submit only 
illustrated. CHARACTERISTIC TROU¬ 
BLES of radio sets; payment is made after 
publication. 


Later production receivers ;ire being Imilt 
with such a line hufTer condenser to prevent any 
iiscillation. ScLs using the condenser can be 
identified by the letter "S" on the back of the 
chas.'^is aL‘<o on the outsi<le of the carton near the 
serial number. 

Condensei'S will be supplied without charge if 
you wish to inslal! them in any of the sets you 
already have which are oscillating. No-charge 
orders will 1 h* h<morc<l only if serial numbers of 
the receivers are listed. 

Stkw AEiT-W arner Cokp. 


Stromf>crg-C:i rison Labyrinth Models. Distor¬ 
tion ;in<l rattles in these receivers may be traced 
to the usual sources, such as: 

(1) Foreign particles in speaker; (2) dam;iged 
or defective speaker cone; (3) loose voice coil; 
(4) voice coil off-center; (5) loose grille cloth. 

In addition, check the following: 

(6) Foreign particles on top of labyrinth, or 
between labyrinth and cabinet ; (7) lotise screen 
over labyrinth exhaust in i»ottom of cabinet; 
(R) warpe<l sound-spread ing vanes striking 
against cone or leather. 

If the screen is loo.se in the liottom of the 
cabinet, tack it down so it won’t rattle. Its 
liurpose is to keep mice, etc., from nesting in 
the radio cabinet. 

In the case of warped .round-spreading vanes, 
it has been tJeterminod that this is caused by 
faulty handling or storage before the vanes were 
(Continued on pape 503) 
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Fig. A. New propel-repel. 22-in. antenna drops to roof-top for city use. 


NEW RADIO ITEMS 
FOR CAR OWNERS 

Read about these new car-radio devices: 

(1) Retractable Car-Antenna 

(2) Built-in Instrument-Panel Loudspeaker 

(3) Compressed-Air Volume Control for 

• High Driving Speeds 

(4) Sound-Directing Louvers 

(5) Dual-Wave Set tor Trailers 

(6) Long-Wave Converter tor Car-Radio 

Sets 

Most of these items were released at New 
York City's Automobile Show last month. 

R. D. WASHBURNE 

... 



Fig. B. The set end loudspeaker are on the panel. 



Fig. C. The faster you drive, the louder the rrrusicl 


M any, but not all, the devices 
here described were shown at 
the Automobile Show in New 
York City, last month. How¬ 
ever, each of these items will have 
appeal for some of the readers of Radio- 
Craft. The first item on our list, for 
example, is rapidly increasing in popu¬ 
larity. 

Retractable Antenna. It is an an¬ 
tenna that mu.st be fitted right into the 
car, but once it’s installed you have 
only to shove it 2 feet into the air, or 
retract it almost flush with the top of 
the car, to suit reception conditions or 
other needs. See Fig. A, which shows 
the antenna pictorially and schemati¬ 
cally. (For m’f*r, mention No. 1565.) 

Instrument Panel Speaker-Grille. We 
find in both the 1938 de luxe and stand¬ 
ard Ford V-8 cars an instrument panel 
designed to accommodate the radio-sot 
controls and the loudspeaker. As shown 
in Fig. B, a grille is provided, behind 
which may be placed the loudspeaker; 
and, too, the set. Each year the car 
makers think up something new to in¬ 
trigue the car-radio fan. 

Compressod-Air Volume Control for 
High Driving Speeds. An amazingly 
ingenious device is available in the 
1938 de luxe Pontiacs. See Fig. C, which 
shows this ‘‘Automatic Lcveler," as 
Pontiac calls it. The purpose of the de¬ 
vice is to increase the volume of the 
radio set as the speed of the car reaches 
a point where the noise created by the 
high-speed operation of the car makes 


a higher volume of the radio set neces¬ 
sary for its enjoyment. Since this device 
is like no other radio instrument we 
will devote a little space to describing 
its method of operation; and servicing 
procedure. 

The volume-control circuit is con¬ 
trolled by an air switch which is 
mounted on the front end of the cylin¬ 
der head and is operated by the force 
of the air flow through the radiator. 
When the car reaches a speed of 50 to 
60 miles per hour, the contacts close, 
grounding the lead from the receiver 
and increasing the volume; and when 
the speed is reduced to 45 to 55 miles per 
hour the contacts open and return the 
receiver to the original volume setting. 

This speed range may be adjusted 
by removing the cover of the air 
switch and adjusting the tension on 
the coil spring around the paddle 
(Coyititiued on page 500) 



Fig. E. Dual-wave trailer radio set. 







Fig. 0. Louvers direct sound from driver. Fig. I. Schematic of new long-wave converter for car-radio set . . . and photo of converter. 
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2,000 PARTS MAKE 1 MODERN RADIO SET/ 



A MODERN, powerful radio set, capable of world-wide 
reception on all G wave-bands, is a delicate and com¬ 
plicated machine. Yet it must be put together without 
mistakes. Hundreds of minute parts must be fitted per¬ 
fectly, and the final assembly mu.st be a sturdy job. 

The averaKe automobile contains in the neighborhood of 
2,000 separate parts, but its assembly is child's play as 
compared with the production of a radio set! An automol)ile 
can go through the factory and roll out on its own power 
n less than a day. But it is a far bigger job to put together 
a radio receiver that will operate under today's requirements 


of long-distance reception. 

Checking on the eiiuipmcnt used in a 20-tube receiver, 
engineers at a well-known factory got out their slide rules 
and did some figuring. The stock department laid out, as 
shown in the illustration, the equipment that goes into the 
20-tube set. THERE ARE EXACTLY 987 UX/TS! 

But this is only pai t of the story. Each of the 20 tubes 
is counted as a unit, but each is in itself a delicate assembly 
01 many parts. The power transformer, again considered 
i)ut one of 087 units, is a complicated, finished product of 
(Coniinued on paye 50G) 


A NEW V.-T. VOLTMETER 

Here is a vacuum-tube voltmeter which permits accurate 
measurement of ''control'' voltages. It incorporates a Re¬ 
verse-Current Control and a Condenser-Diode Rectifier. 

MACK STIER iitiiiiiiimiiiiiiiiiiiiiiiiiiiiiiiiiiiiiMiiiiiiiJiiiiMniiiiiitiiiiiiiiiMiiiiiuiiiiiiiiiiiiiimiiMiuliiiiiiiiiiiiiiiiMiiiiiiHniiiiiiiiiiiiMiit 


I OHNNY Q. SERVICEMAN is a very 
much confused individual when it 
comes to servicing the latest radio 
ecoivers. As a matter of fact, the “Q" 
ands for the “(piestion-mark" in his 
mind when he attempts, with average 
lest equipment, to localize defects in 
any portion of an A.F.C., A.V.C., noise 


suppression, volume expander or other 
similar stage of a modern set! It just 
isn't done so easily, and that goes for 
any 20,000-ohms-per-volt voltmeter, too. 

HOW TO MEASURE "CONTROL" 
VOLTAGES 

The reason, of course, is tliat con¬ 



Fig. A. Appearance of the V.-T. voltmeter. 

ventional test equipment isn't sensitive 
enough for rapid, accurate determina¬ 
tion of the “controlling" voltages in the 
aforementioned circuits. By control 
voltages we mean the voltage which 
is responsible for the trigger-like ac¬ 
tion whicli takes place in each of the 
above, and which are the result of very 
small currents flowing througli very 
high resistors. 

For example, the load resistor in an 
A.V.C. circuit which is usually between 
0.5- and 2 megs., and across which the 
A.V.C- voltage is developed. We know 
that the current which flows in this 
resistor is really the rectified aiyual cm - 
rent, and is of extremely small magni¬ 
tude, even if amplified A.V.C. is em¬ 
ployed. If we attempt to measure the 
voltage across this load resistor with 
an ordinary voltmeter, or even with 
(Continued on paye 4P9) 
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Radio Service Data Sheet 221 


PHILCO MODEL 38-116; CODE 125 

15'tube A.C. superhet.; automatic tuning; bass compensation; automatic volume control; 5 bands (530 Icc.-I8.2 me,); push-pull 6L6G 

output; variable I.F, selectivity; 15-W. output, 

(See Data Sheet 222 for additional data) 
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Radio Service Data Sheet 


PHILCO MODEL 38-116; CODE 125 

15-tube A.C. superset.; automatic tuning; bass compensation; automatic volume control; 5 bands (530 Icc.-I8.2 me.); push-pull 6L6G 

output; variable I.F. selectivity; 15-W. output. 

(See Data Sheet 221 for schematic circuit) 


INTERMEDIATE-FREQUENCY CIRCUIT 

1. Viewing each instrument from the front, set the receiver 
and Signal Generator controls as follows: (a) Selectivity-Fidelity 
control (clockwise). (It) Volume Control, at maximum (clock¬ 
wise). (c) Magnetic Tuning Switch (olT). (d) Bass Compensa¬ 
tion Switch, iirst position from •otf.” (e) Range Switch, posi¬ 
tion 1 (broadcast), (f) Receiver Dial at 580 kc. (g) Signal 
generator indicator set at 470 kc. ; and the ’’Attenuator” control 
(or maximum outjuit. 

2. Connect the Signal Generator output cable through a 
0.1-mf. condenser to the control-grid of the 2nd GKTG I.F. tube. 
Then adjust the I.F. compensators as follows: (a) close com¬ 
pensator 52B by turning to the extreme clockwise position, then 
j)ad compensator 52A for maximum output. Now readjust com¬ 
pensator 62B for maximum output, (b) Connect the Signal 
Generator output lead through the 0.1-mf. condenser to the 
control-grid of the 6A8G mixer tube, and adjust the following 
compensators for maximum output: 51D, 51C, 51H. 51 A. (c) 
Repud 52A (see Note A), check for 2 etjual peaks. Treble- 
Selectivity control in eximndcd position (counter-clockwise). 


Range Switch Signal Generator Compensators 
Fosilion and Receiver Dials in Order 


1 

1,550 kc. 

36, 18B, 18A 

1 

580 kc. 

34 

1 

1.550 kc. 

36. 18B, 18A 

5 

18 me. 

36C 

5 

18 me. 

25. 6, roll tuning condenser 

4 

11 me. 

36 B 

3 

7 me. 

34 A 

2 

4.5 me. 

36A 

5 

IS me. 

36C 

5 

18 me. 

25. 6, roll tuning condenser 



RADIO-FREQUENCY CIRCUIT 

1. Connect the Signal Generator output cable to the “Red’* 
end ‘’Blk” terminals on the aerial panel (rear of chassis). The 
ground connection of the cable should be connected to the 
“Blk” terminal. Set the controls as given ijn<lcr “Intermediate- 
Frequency Circuit’* (a-b-c-d) and set the Range Switch. Signal 
Generator and Receiver Dials as given in the following procctlure. 

2. Set the controls and adjust the compensators for maximum 
output as follows; 



r290V. 290V.-I 

i1s;o r 


' Ljoov. V 


uov. 

6.30C/ 300V'' 








V pI IlbY 
osc 


0$C.Pttn2 25V, ,, ^ 

OSC. ORtO <<5 

90 V Vryr 

240 



90 V. 
230V. 


SURb.-J.M'i 

r 

Lie 


OQtvrn 

6 J 5 C 


26 OV-^ 9.W 


6.3 V 



T £ / 2 

1 ' SUP.C. 2QV.-I I 


^S.3V.’rC. V.J 
•-TOY. 401-' 


OisCsiminato** 

1:0^1 

^ Vltc. -^_ 


Fig. I. Underside view of chassis showing socket voltages. The voltages indicated 
by the arrows were measured with a Phitco 026 Circuit Tester, which contains 
a sensitive voltmeter. Line voltage 115 A.C.—Vdlume control minimum—Dial set 
at point whore no signal is present—Range Switch in broadcast position. 


MAGNETIC TUNING CIRCUIT ADJUSTMENT 

(a) Set the Magnetic Tuning Switch in the ‘'out” position 
(counter-clockwise), (b) Volume Control maximum (extreme 
clockwise), (c) Turn Treble-Selectivity control to the Selective 
position (extreme clockwise), (d) Now turn the aignul generator 
indicator to the 1,000-kc. mark and adjust the “Attenuator” 
control for a weak signal. ’Then adjust the receiver dial for 
maximum output at this freuuency. 

NOTE: The receiver dial MUST be (une<l very accurately to 
the 1,000-kc. signal in Order to make the following adjustments 
correctly. 

(e) After adjusting the receiver dial, turn the Magnetic 
Tuning Switch “on”, (f) Now. turn compensator 53B slightly 
to the right or left (about */i-turn) and proceed with adjustment 
“g"- (g) Adjust compensator 53A primary of the discriminator 
transformer for minimum output; then readjust compensator 
53B secondary of discriminator transformer for maximum output. 

The above adjustments are now checked for accuracy as follows: 
Freuuency Test 

With the 1,000-kc. signal tuned for maximum output turn the 
Magnetic Tuning Control back and forth ; that is, from the 
“out” to “in” position. The reading of the output meter should 
not change in either position. If the output meter reading 
changes, magnetic tuning circuit adjustments should be repeated. 


A further check on the magnetic 
tuning adjustment is to very carefully 
tune in a broadcasting station and 
then turn the Magnetic Tuning Switch 
from the “out" to the “in” position. 
With the switch in either position, the 
tone of the station should not change. 
If a change of tone or hiss develops 
repeat the aliove Magnetic Tuning 
Adjustments. 

Sensitivity Test 

(1) To check the magnetic tuning 
circuit for sensitivity, turn the Mag¬ 
netic Tuning Switch to the •’ofT” 
jiosiiion, and tune in the 1.000-kc. 
signal. Then adjust the •■attenuator** 
control of the signal generator for a 
good audible signal — oi»pro.\imatcly 20 
V. on the output meter. 

(2) Now detune the signal (lirst 
a!>ove and then below the 1,000-kc. 
mark) to a point at which the signal 
is weakly heart!. At each point turn 
the magnetic tuning control “on”. 
When the control is turned “on” the 
signal should return to normal output 



Philco model 36<II6 console 
receiver. 

sti-ength. If the magnetic timing circuit tloes not pull the signal into 
resonance, the primary compcnsaloc 53A should he carefully readjusted. 

NOTE A—Slowly shift signal generator indicator between 460 ami 480 kc. 
As the in<licator is turni-d. 2 peaks will be noted on the output meter; one 
about 465 kc. and the other al»out 475 kc. These peaks should give the same 
dellection or reading on the output meter. If the peaks are uno(|ual, com¬ 
pensator 62A must be slightly readjusted to the right or left (not more 
than Vs of a turn) until the peaks arc etiualized. 



Fig. 2. Top view of (A) R.F. unit showing trimmer locations, and (B) I.F. unit showing trimmers. 
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ARE you FOR OR AGAINST? 


Is Radio Servicmg Merely a 

___- Stepping-Stone to Higher Positions 

QUESTION: In the Industry: 

In the November, 1937, issue of Radio-Craft 
Mr. J. P. Kennedy, who is well known in the radio 
field, stated that "Radio servicing is not a goal but 
a stepping-stone to engineering or merchandising. 

As a permanent occupation it is probably the most 
difficult way you could choose to make a living." 

In a box appended to this article, the editors 
invited Service Men actively engaged in their 


profession, to comment upon this statement. Did 
they agree or disagree with the viewpoints which 
Mr. Kennedy disclosed in his article? The 5 best ■» 
letters received before October 15, 1937, were 
awarded a 2-year subscription to Radio-Craft. 

These as well as 3 additional letters, receiving • 
Honorable Mention, are reprinted below. Addi¬ 
tional comments from readers will be welcomed. 



HERE ARE THE ANSWERS: 


AWARD 

Dear Sirs: 

I have read with deep interest an 
article by J. P. Kennedy, entitle<l “Is 
Radio Your Vocation?”, in the Novem¬ 
ber number of youi- magazine. 

Mr. Kennedy, whom I recall as a con¬ 
tributor to Radio-Craft when he himself 
was engaged in service work, knows 
whereof he speaks, and I agree fully 
with his views. 

Even so, there is nothing in Mr. Ken¬ 
nedy's article to deter the prospective 
Service Man from entering the held of 
his choice. Radio repair work alone is, 
in many cases, not suHicient to ensure 
a good income, but the intelligent, am¬ 
bitious, and adequately-trained Service 
Man, possessed of sufficient working 
capital, will soon bridge the gap be¬ 
tween the Service Man and the mer¬ 
chant, and will branch out into the 
radio and appliance sales, public ad¬ 
dress, and industrial electronics fields, 
or possibly into the parts distribution 
business. In l\Ir. Kennedy's own words 
“Thus you become a merchant selling 
not only your services but the products 
which you have learned to present to 
people in the most favorable light.'' 

No normally ambitious man, starting 
out in any trade or profession, con¬ 
siders spending his life working at the 
bottom of the ladder, and in the radio 
field servicing is undoubtedly the bot¬ 
tom rung of that oft-mentioned ladder. 
No Service Man possessing a modicum 
of what it takes will remain such. It 
won't happen in a (lay, the transition 
may be gradual, but he will in time 
advance to a managerial or executive 
position in the merchandising field, or 
if his study has prepai ed him for it, to 
a responsible position in the engineering 
end of Radio. 

Therein lies the enviable future, the 
gold in the Radio hills. 

Ralph L. Green, 
Valfxiraiso, Ind, 


AWARD 

Dear Sir : 

I certainly do not agree with Mr. 
Kennedy’s statement that radio servic¬ 
ing is merely a stepping-stone to a 
better job or position and nothing more. 
Such a defeatist attitude toward the 
liusiness of radio servicing is as perni¬ 
cious as it is fallacious. 

A Service Man who looks upon his 
work as merely a transitory stage with 
merchandising, engineering, oi' manu¬ 
facturing as a final goal is certain not 
to put the enthusiasm and concentration 
into his business that it deserves and 
recjuires if it is to be given a lighting 
chance in the tierce competition of 
today. 

Too much of this sort of thing is be¬ 
hind the present low estate of servicing. 
Almost invariably, radio servicing is 
combined with some other form of busi¬ 
ness activity. Perhaps it is selling radio 
sets; it may be a side line for a gen¬ 
eral electric shop; or it may be a spare 
time way of picking up a few extra 
dollars for a person who is regularly 
employed in some entirely disassociated 
business. In only a very few shops has 
radio servicing as a pure and unadulter¬ 
ated business been given a fair trial. 

I firmly believe that if a man is will¬ 
ing to give the same amount of thought 
and effort to the building up of a radio 
servicing business that he would be re¬ 
quired to put forth in any other busi¬ 
ness, he can build up an enterprise that 
will he just as large and just as re¬ 
munerative as his business ability war¬ 
rants. A man who intends to make serv¬ 
icing his life work will be constantly 
alert to new ways of improving his busi¬ 
ness, He will keep himself abreast of 


WiniQUIZ and ORSMA 
DEPARTMENTS 

In order to find room for the letters 
printed on this page, it was found neces¬ 
sary to omit the Wittiquiz and ORSMA 
departnr^ents from this issue. 


the most modern methods of servicing 
and advertising his business. He will 
be suie to fake advantage of modern 
equipment in order to do faster, better 
servicing. Knowing that any permanent 
business must depend upon satisfied, re¬ 
peating customers, he will see to it that 
his work is of the best (piality and his 
relations with his customers are pleas¬ 
ant and business-like. 

He will set aside a portion of his 
income for advertising and for new 
equipment. He will keep his eye on the 
growth of his business and will expand 
that business as rai)idly as, but no more 
rapidly than, conditions warrant. He 
w'ill augment his income from the actual 
repair of radios with other sources of 
income that are open to him as a Service 
Man: modernizing old receivers; in¬ 
stallation of special antenna systems; 
installation of record-playing attach¬ 
ments; writing of technical articles for 
radio publications, etc. 

He will do all these things, for he has 
cast his lot w’ith radio servicing for bet¬ 
ter or worse, and he is determined that 
it shall be “for better.” He is not stum¬ 
bling along with his eye fixed upon a 
distant star; he is watching carefully 
every step he takes as he moves steadily 
forward in an interesting, rapidly grow¬ 
ing, remunerative business. 

John T. Frye, 
Logansportf huL 


AWARD 

Editory Radio-Craft: 

Have read and re-read the article in 
the November, 1937 issue of Radio- 
Craft several times, entitled “Is Radio 
Your Vocation?”, 

Ill a great many ways Mr. J. P. Ken¬ 
nedy is correct. In many more \vays Mr. 
Kennedy either supposes a lot, is famil¬ 
iar only with the progressive radio Serv¬ 
ice Man, or is familiar only with the 
larger city Service Men. Radio is worth 
studying. There is a future to radio serv¬ 
icing. A man can make a good living in 
(Continued on page 501) 
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6 TUBE SUPERHET 


KNIGHT PUSH-BUTTON TUNING MODELS 
AT STARTLING LOW PRICES! 

KNIGHT Radios bring you Push-Button Tuning and every newest 
feature at prices that fit EVERYBODY’S purse. Here are radio’s 
supreme values! The beautiful 6 Tube AC 2-Band Superhet shown above¬ 
offers an R.C.A. and Hazeltine licensed circuit with Push-Button Tuning, 
new Slide-Rule Type Dial, Electric Eye, Tone Control, A.V.C., Electro, 
Dynamic Speaker, and 3 Watts power output — all for only $23.95. 
In the 60 other KNIGHT models, you’ll find values equally astonishing 

— made possible only by ALLIED’S volume and low distribution costs — 
prices that make the KNIGHT Radio’s Greatest Value, offering biggest 
profits for you. 61 KNIGHTS to choose from — a set for every purpose 

— 5 to 16 tubes, for AC, AC-DC, 6 Volt, 32 Volt, Battery, and Auto 
operation. See all 61 models in ALLIED’S Catalog. Send coupon now. 




DEALERS! • SERVICE MEN! • SOUND MEN! 
AMATEURS! • SET BUILDERS! 

You all need ALLIED’S Catalog. Everything in radio in one great book, 
at lowest prices—164 pages of Sets, Parts, Kits, Sound Systems, 
Amateur Gear, Test Equipment, Books, Tools, etc. — every Radio 
requirement at your finger-tips for instant reference — easy to use and 
profitable to order from. For ALLIED’S low prices save you money. 
Send coupon today for ALLIED’S free 1938 Catalog — radio’s complete 
supply guide! 


. so'*®*'" :' - 


MUED RADIO"CORpTI 

833 WEST JACKSON BLVD., CHICAGO | 
Dept. 2-B8 I 


□ Send your Free 1938 Catalog 

□ Send Free Parts Lists for . 


ever/ 


Name 


Address 


Please Say That You Saw It in Radio-Craft 
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WITH THESE HEW 

RIDER BODHS 

These books were written to be used—and 
have been. Like RIDER*S MANUAL 
each is a proved book, selling year in 
and year out—edition after edition. 
These books have sold a total of 252,000 
copies! 
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VIBRATOR POWER SUPPLIES 


bv Gantans ^nd Rider 

ll becomts increasingly importani that service¬ 
men have the Information on vibrator supply 
systems which is contained in this book. For 
vibrators are used in auto rodio sets. 3S-volt 
farm receivers, mobile P. A. systems, coin- 
operoted music machines, etc. S80 pp. Pro¬ 
fusely illustrated.$3.00 


AUTOMATIC FREQUENCY 
CON'TROL SYSTEMS 


With Automatic Frequency Control Circuils in 
most new higher-priced models, knowledge of 
*'AFC” means money In your pockell Learn 
the practical facts, from these easy-to-under- 
stand explanotions. Gel your copy loday. 
Cosh in on profitable ‘’AFC*’ work. Hard 
covers. 1 44 pp.$1.00. 


THE CATHODE-RAY TUBE 


** Written especially so you can understand the 

• subject. With introduction of new. cheaper 

Cathode-Ray Tubes, this book is even more 
yj Indispensable for its complete procticol infor- 

Q motion on Oscillographs, etc. 336 pp. 4$0 

^ illustrations.$S.$0 


SERVICING SUPERHETERODYNES 


Changes, chonges, chongesi Thot hos been 
the history of the superheterodyne circuit. Moke 
repoirs quickly by onolvting the different ports 
of the circuit quickly. Rider shows you how in 
this revised edition whiph hos 288 profusely 
illustroted poges.$1.00 


HOUR A DAY WITH 
RIDERS' BOOKS - 60 ^ e»h 
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OW AUTOMATIC VOLUME CONTROL 
will speed up your A VC work. 96 pp, 6S illus. 
ON RESONANCE A ALIGNMENT, You 
need Ihisl 96 pp. 46 Illus. 

ON D-C VOLTAGE DISTRIBUTION IN 
RADIO RECEIVERS, How d-c voltages ore 
led to tube elements, etc, 96 pp. 69 illus. 
ON ALTERNATING CURRENTS IN RADIO 
RECEIVERS—with drawings and diagrams. 


JOHN F. RIDER. PUBLISHER 
1440 Broadway, New York City 


YOU NEED ALL 


■LEARN-BY-EXPERIMENTING” BEGINNERS’ 
PRACTICAL RADIO COURSE 

TESTING RADIO PARTS 

(Cotifinucil from i>a(/e 480) 



Whettover u short m suspecterl, Ihirf method 
will inclicnte .'^iivh a condition l>y the Itf/fifintj oj 
the hitlft. 'I'he Use of a low-drain hull) .specified 
here, not so n)uch to preserve the life of the 
rlrycell til is not irroperly a "hatlery” until 2 
or more cells aiv iweii), jw to make the bulb- 
test more lle.xihle. Anu resistance oJ less than 
ahvat JO ohtns will cause this bulb to show some 
lifrht. as it draws only GO milliamperes at full 
brilliatJcy. Thus the hiilb will lii^ht even when 
the shori. is not a pei feci one, ;i.s is the most 
cuinmoti cuoc. 

In iisiiiiT the hulb test on coils, it i.s necessary 
to keep in mind that coils havinti a jew turns 
will, and should, caii.'ic the bulb to light brightly. 
This is as it should be. because the resistance 
of such coils (like short wave coils), when good, 
is extremely low. On the other hand, a coil for 
the bruadciist band e.in be tested, if cai'e i'l ii.seil, 
as it has a greater resistance. After .some ex¬ 
perience with observing the brightness of the 
bulb, it will be found to be a simple nratter for 
the experimenter to recognixe the dilTcrcnce in 
the brightness produced by a good broadcast 
coil winding and by a shorteil one. Moreover, 
this (lifTerence in brightness will also prove u.seful 
in distinguishing between low-resistance rheo¬ 
stats, like the G and 20 ohm variety, that are 
usually hard to recognize on resistance tests 
using a meter, such us will be described in the 
next in.st.illmcnt (Kxp, 511). 

part a—CONTINUITY 
TESTING 

Procedure and Results 

(I) Open-Circuit Test with Phones The pair 
of he.'ulphones an4l dry cell are connected as 
shown in Fig. lA, using fsihnestock clips as 
liinding ]iosts to facilitate connection to the phone 
tips. (Note: The polarity of the battery tloes 
not matter). A fairly long pair of te.st leads 
(about *2 to 3 ft. long) entling in spring clips 
will be found convenient. Tap the two free emis 
of the test-lead clips together to get a click in 
the phones. 

(a) High- and Low-ltesistance Test 

Test the primary of an audio-fre<iuency (or. 
.'IS it is often calle<l, just ‘andio*’) trans¬ 
former. ( Koto: This primary winding is. in 
effect, equivalent to a resistance of the order 
of a thousand ohms.) Clip one test lead to the 
terminal of the primary, and tap the other test 
lead on the other primary terminal. Observe the 
luudnes.s of the click, indicating a continuous 
circuit. 

Test the .secondary of an andio transformer. 
(Note: This secondary winding is, in efTect, 
equivalent to ;i resLitance of the ortler of ten 
thousand ohms.) Oliserve if the click for the 
second.iry is weaker than it is for the primary. 

(!>) C mdenser Test 

Test a li.xetl condenser. (This may be a mica 
or paper condenser having a capacity of 
0.0005-mf., or preferably, higher.) Note if iiUV 
clicks are heartl after the first few tap-H. If such 
evidetice of a contiinious circuit is found in this 
type of condenser, the part is to be rejected as 
unsu; isfactury. 

(?) Short-(’ircuit Test with Hulh—The bulb 
anti dryccll are connected as shown in Fig. 111. 
and the test leads are attached Jia before. Tttuch 
the lest leads together and observe the brightness 
of the bu b. 

(a) “Short" Test 

Test a variable condenser by rot.iting its shaft 


and observe if the bulb lights. If it does, it is 
ati indication of a short-circuit (in this case, 
because the plates toucli). 

(b) Testing An Unknown Part 
Test sonte part, the condition of which is 
unknown, to determine whether it is (a) open- 
circuited. (b) short-circuited or (c) good. 
Suggestion applying to classes or club groups: 

Let the teacher «elec*t 3 parts as um/i n/junie, 
chfHJsing, if possible, one having (a) an open- 
circliit, one having (b) a short-circuit, and 
one (c) good part, and labeling these simply as 
Unknowns 1, 2 and 3. The student then tests 
each part for open- amJ short-circuits and re¬ 
cords the results by a check in the tabic below: 

CONCLUSION 

(1) An open-circuit may be detected by the 
absence of a click when the part is connectotl 
in series with a drycell ami jihones. 

(2) A short-circuit may be detected by the 
lighting of a bulb when the part is placed in 
series with it and a buttery. 

QUESTIONS 

1. short-circuit is so called because the cur¬ 
rent path olTerctl by it is: (short in length; low- 
in resistance; or, not continuous), 

2. In the continuity test with phones, does 
the primary or secondary of an audio transformer 
give the louder click? 

3. In the above test, if no click is obtained, 
it is an indication that the circuit is: (definitely 
shorted ; definitely continuous; or, <lefinitely 
open > . 

4. In the above (continuity) test, a condenser 
is shorted if we obtain : (no click; a click on 
only the first contact and no clicks thereafter; or, 
repeated clicks). 

5. In using the short-circuit test with a bulb, 
on a high-resistance unit (in this case anything 
between 100 and 1.000.000 ohms), if the bulb 
lights, it is an indication that the circuit is 
(definitely shorted: definitely open; or, definitely 
good). 

•.Answers to these (lucstlons appear on page 494. 
Teachers of radio classes and club groups are 
invited In write to the Editors concerning the 
use of reprints of parts of these Experiments in 
quantities for school use. 

LIST OF PARTS 

ttOne 1.5-volt drycell (the intermediate size is 
convenient) : 

JtOne rh — pair of headphones, 2,000 ohms ; 
jTwo fahnestock clips; 

• One j>aii* of test leads (a 2-color pair. 3 ft. long, 
with spade lugs and alligator spring clips is 
convenient) : 

One 11 — bulb, flashlight type, 2 volt, 60 ma. ; 
One miniature socket for above with screw 
terminals, porcelain ; 

j Also parts to be le.sled, such as audio trnns- 
fornjer. fixed condenser (any capacity above 
0.000.’)-nif .), and variable condenser; and any 
parts of unknown condition if available. (Sug¬ 
gestion for sucli uuhnowits for schooj group: 
open resistor, shortetl volume control, good 
transformer. ) 

t Parts so marked were used in preceding Ex¬ 
periments, 

t.Mosl Radio mail order houses can supply this 
item if properly identified as to title of article, 
issue (moiilb) of Radiol raft and year. 


TABULATE YOUR RESULTS HERE 


MANUALS 


Part 

Open 

Shortetl 

(loot! 

Unknown 1 




Unknown 2 




Unknown 3 
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HOW TO STAGE A HOME BROADCAST 

(Continued frovi page 466) 


when they have finished, so that they cei a 
chance to participate in the fun passively as 
^vell as actively. 

';OUND EFFECTS FOR THE 
AMATEUR PROGRAM 

One thinu that certainly shouldn't stump you 
iii the sound effectH and the more of these, the 
merrier. It is aJways amusing to actually see 
v'hat crude apparatus is used to produce the 
realistic sounds. 

Of course, you can have elaborate apparatus, 
too. IVIany goixl soun<ls are obtainable on pho¬ 
nograph records, and these are widely use<l by 
'ommercial stations. For example, there is a 
recording of t^fcomotive elTects — starting, run¬ 
ning. and stopping. There are traffic elTects. 
it'rplane effects, .md crou’rf noises. One disc 
bearing the latter is to be run Ht 78 r.p.ni., and 
if you run it at 33 r.p.m. instead, there are 
apt t»> be some rc<l faces at a mixed party, for 
the words become intelligible at the slower 
‘ peed. 

Now refer to Fig. 2. which illustrates the 
particular group of 7 effects iticorporate<l in the 
nmatenr-program script appearing at the end 
(d this article; and also refer to the word de- 
■cription, immediately following, of these effects. 

WATER — Water gives an excellent imitation 
f water. To imitate the sound of spla.shing 
water, simply splash water. If you wrap a bucket 
’.round the water, as illustrated, it will hold 
i»gether better than if you just try to stand the 
water k>ose on the table, with nothing around 
for water is very <lifhcult to pile up. 

AIRPLANE — The sound of an ain>lane is 
dinulated by holding a piece of cardboard .against 
.he whirling blade of an electric fan. For an 
approaching airplane, bring the effect closer to 
be mike; for a receding plane, take it away. 
Die plane will sound as if it is going more slowly 
f the card is held near the ends of the blades ; 
aster, if near the center. Look out for your 
Ingcrs. because electric fans sometimes snap at 

QU. 

FOOTSTEPS—Footsteps sound more like foot- 
I '.eps than anything except footsteps. Have 
^omelu»dy hold the mike close to your feet as 
? ou. wearing shoes with leather heels, walk on 
K bare floor. If nobody will carry the mike. 
«Hrry it yourself, as illustrated. 

BOMB--To simulate an explosion, strike a 
blather cu.shion with a flat stick. The wirier the 
tick, the rugger the *‘lK>mb.*' For the wreckage 
v'hich foliow's the explosion, crush a thin wooden 
berry Ixi.x, which is held close to the mike (see 
CRASH” illustration). 

CLOCK STRIKE—The chime of a striking 
c >ck can be imitaterl by hitting a fryingpan 

V ith the handle of a knife. Different tones are 
had by using different size pans (or even small 
pMs) and by using knives with metal, bone or 

V i»den handles. Experiment until you I'lnd the 
<1 c which best suits your aesthetic sense. 

WHISTLE — The deep tones of a boat whistle 
n ay be had by blowing across the top of the 
n outh of a thoroughly empty bottle. The larger 
the bottle and the wider ils mouth, the deeper 
the tone. 


KlItE—The crackling of flames comes out of 
the loudspeaker when the noise made by crinkling 
a crumplerl sheet of celloplnine goes into the 
microphone. The cellophane may be taken from 
a pack of cigarettes. When the lire gets bad and 
the roof of the burning building supposeilly 
collapses — break up a berry box. as described 
untler "UOMB". 

Having mastered these effects, for our "amateur 
hour.” let us see how some of the other and 
more pretentious sound effects are managed. 
UCadio-Craft readers may recall that some of 
them have been illustrated and described in past 
issues . — I Editor) 


ADDITIONAL SOUND EFFECTS 

HORSES HOOFS- -Horses' hoofbeats arc best 
done with 2 "plumb<.*r's frientls" or halves of a 
coconut shell, one being held in each hand and 
"kloppety-klopped" on your chest or a table top 
in pr*»per rhythm. Hut as coconut shells are 
not always available, so heavy teacups may be 
used with not-so-good results. Galloping is easy 
to imitate with the hands and lap. The left hand 
is held with the palm about three-iiuarters up¬ 
ward. approximately 8 inches above the lap. 
Now' slap the palm with the fingers of the right 
hand which then continue on wan! to smack the 
right thigh as the left band follows to slap the 
left thigh. The faster you do it, the faster the 
horse gallops. And the harder you do it. the 
closer he is to tlie microphone—and the more 
it hurts. The microphone, of course, should be 
placed near the hands, and the volume coni rol 
stePPe<I up as much a.s is reuuire<i. 

RUNNING FEET—^The easiest way to simulate 
the sound of running feet is to place the micro¬ 
phone on a cushion on the floor and run past it. 
The reason for the cushion is to avoid shaking 
the mike; it makes a horrible sound if it’s 
shaken while connecte<l, and the little carl)on 
grains inside it may be damaged when a carbon 
mike is used. If they are hurt, the microphone 
becomes what technicians term "on the bum". 
Always <lisconnect the "mike" b.attery when the 
microphone is moved. Then you can shake the 
mike as much as your heart desires. 

RAILROAD TRAINS—Railroad trains are 
e;isy to fake as far as the sound is concernetl. 
Tw'o pieces of sandpaper rubbed together with 
the correct tempo make the chuff-chuff of the 
steam. The speed with which they are rubbed 
can make the train stop or start. To make it 
approach or leave the scene, walk iosvard or 
away from the microphone. Hut better do it in 
your stocking feet to as'oid uiiwantetl noise. The 
boat whistle can be counterfeitetl on a toy 
ocarina, or by whistling into your eui>pe<l haiuls. 
If you don't know how to whwtie that way, any 
boy in the 5tli Grade of grammar school can 
teach you. 

If you still can't get it (NOTE: We couldn't. 
—Ed.) you can blow into the neck of an empty 
8Qda-]>op or beer bottle, depending upon what 
sort of party it is. The sound will he reasonably 
accurate. For deeper tones, use larger bottles; 
for higher tones, smaller ones. Don't try partly 
filling the l•oltle with water to change the pitch, 
(Continued on following page) 



.llllllllllllllllinilllllllllllllllfllMllinil 

Fig. 3. In A is shown, 
picforially, how a loud> 
speaker (used as a mike), 
is connected to most 
radio sets; in B, the 
schematic diagram of 
the same connections; 
and in C, similar con* 
nections using an inexpen* 
sive carbon microphone. 
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MEETS 

EXACTING 

STANDARDS 



44S L«k* Shore Drtvo. ChIcoKe, HI, 

420 Leuln^on Ave., Now York, N. Y, 

SS Chapol Strool. Newton. Mas*. 

5SS Howard Straat. San Francjaco, Cal, 

41S Paachtraa St,. N. E„ AtUnta. &a. 

^^WORLD't LAIIGIIT EXCLUSIVE 
XXOlO TUB! MBNIirBCTURERS^' 
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AfTCR CRAOUATION 




Mail coupon today for details 
of iny “Pay after graduation 
plan” and famous Coyne 
“Learn by Doinji” nictho<l 
of practical shop training for 
your start for success in this 
big-pay held. Age or lack of 
money need not hold you back 
. . . Get training first; then 
take 18 months to complete 
small monthly tuition 
payments starting 5 Months 
after you begin training. 


LEARN 


BY DOING 

IN 12 WEEKS IN COYNE SHOPS 

Coyne Training is practical thorough, easy to 
grasp . . , you learn quickly by doing actual 
jobs on real electrical ma¬ 
chinery in training. Not 
by books—not a correspond¬ 
ence or a home study course 
—youtire trained right here 
in my big Chicago training 
sliops. You don’t need pre¬ 
vious experience or a lot of 
book learning. Expert instructors guide 
you every step of the way. Start any time. 



EARN WHILE LEARNING 
Job Help After Graduation 

Big things ahead in Electricity mean steady 
jobs, good pay, and a real future for the 
trained man in this fascinating “live" in¬ 
dustry. Thousands of opportunities. 
Rush the cou|)on TODAY for Big Free 
Book with hundreds of photos of the great 
Coyne Shops in Chicago—Opportunities in 
Electricity — How we can train you for 
your start in this field and let you pay your 
tuition after graduation in easy 
monthly payments. If you need part time 
work to help out with living expenses my 
employment department will help you get 
it. After graduation you wil be given 
Free lifetime employment service, 

DIESEL, ELECTRIC REFRIGERATION 
AND AIR CONDITIONING TRAINING 

Now included at no extra cost. Take advantase 
of this training to increase your earning canacity. 


GET MY STORY 

I have a mighty interesting story to toll 
about my school that will interest any fel¬ 
low who wants to get ahead... Fill in the 
coupon today ami mail it to me and you'll 
get my big FREE Cat- ^ f /> 0 
alog and all the facts. <>T,C. 



H. C, LEWIS, President, 

Coyne Electrical Scliool, 

500 S. Paulina St., Dept. 28-7P Chicago, HI. 

Send me, without cost or obligation, your Big 
Free Book and details of Pay-Tuition-After- 
Graduation-Offer. 


N.-\ME. 


ADDRESS . 

CITY . STATE. 


(Continued front preceding page) 
for a vigorous toot may produce an unwanted 
shower bath. 

MARCHING FEET—Marching men require a 
bit of apparatus. Make a light wooden frame 
about IH inches square and run heavy wires 
across it, about 2 inches apart, in one direction. 
Take a number of pegs made of inch-square 
pieces about 3 inches long, and <lrill a hole 
through each of them, about a half-inch from 
one end. Thread them on tlie wires, keeping 
them about 2 inches apart by means of beads or 
lengths of tubing, and see that they all swing 
freely. That’s your army. To make them march, 
hold the frame in both hands and bring the 
ends of the pegs <lown smartly on a table top, 
lowering one end of the frame before the other. 

SWIMMING -The sound of a boat approaching 
or of people swimming can be faked fairly well 
by dabbling your hands in a bowl of water—- 
a dive by striking the surface of the water in 
the bowl with your fist. That's a good dive; 
for one in which the diver lands upon his tummy, 
strike the water with the palm of your hand. 
And you'd better wear your bathing suit when 
you do this, for it’s apt to be pretty messy. 

MISCELLANEOUS EFFECTS—A 10-cent- 
store siren whistle is good for a wind effect .* 
dried peas dropped onto a tin pieplate simulate 
ram,- baking powder crunched in the hand 
simulates a person walking in snow. Thunder is 
obtained by shaking a big sheet of metal, such 
as galvanized iron ; and the roara of wild beasts 
by punching a hole in the liottom of a tin can, 
knotting a string through the hole and pulling 
the string through a resined cloth while the can 
is held in the other hand near the mike. 

Other sound effects may be invented a.s needed, 
and you needn’t be a second Edison, either. 

PROGRAM SCRIPT FOR HOME- 
BROADCAST BEGINNERS 

Now, as to the script, suppo.se you combine 
3 or 4 popular programs and thus get, let us 
say, ’’Warden Jllowes’ ‘ 20,000 Years on Slow 
Boat’s Ham-ateur Hour.” 

Brace >' 0 urselvt 8 , hero it comes : 

MAJOR: Hel-lo everybody, this is Katie. No, 
that’s wrong. This is the Slow Boat, and it’s 
only the beginning, folks, only the be-e-e-gin- 
ning. And that’s your hard luck. I’ll bet you 
wish it was the end already, don’t you? Well, 
round and round she goes — and comes out 
here! Tonight we present that gripping drama 
of prison life called ”Gun With the Wind”, 
with an all star ham-ateur cast. 

Seated in a waterfront saloon arc Bloody 
A mouse, and MandX the Avenger, two of the 
most murderous murderers in Oshkosh, our 
honor city for tonight. (CoJ/mp) Oh water 
boy! Water boy ho/. Oyoyoy. 

SOUND EFFECT—WATER 
AMOUSE: Now yon listen hero, Mandy. I got 
big ideas. No more Tommyguns for us, We’s 
got to control <le taxicrab racket, We’s gonna 
use airplanes. Airplanes and bombs. 

MANDY: We’s going to use what? 

AMOUSE: Airplanes. You know. Airplanes. Like 
this. 

SOUND EFFECT- AIRPLANE 
MANDY; (Sneezes) Ha-chu. I understand. Turn 
that 'ere plane off before I catches cold. 
(EFFECT STOPS) And bums di*l you say? 
AMOUSE; No. diimkopf, boynhs. Bombs, like in 
Japan, not bums like in here. 

MANDY: Oh, you mean bombs like this? 
(PAUSE) Hey, you sound-effects man. 


NEW EQUIPMENT FOR 
ALL-WAVE RADIO 

(Contiyxued (rom page 171) 

Ultra-Midget Broadcast-Hand Variable Con¬ 
denser. A variable condenser with a capacity 
range sufficient for tuning across the entire 
broadcast band, yet having the small dimensions 
indicated by comparison, in Fig. H, is now avail¬ 
able. 

By removing plates from the condenser lower 
wavelengths may be reached. The rotor plates 
interleave with the stators, in the usual manner, 
but the dielectric instead of being air is bake- 
lite (or some such material), in the form of 
thin washers. Set builders who go in for the 
”ultra-tiny” will welcome this long-wanted tuning 
unit. (15G4) 

Please Say That You Saw It ui Radio-Craft 


Where’d you go ? 

SOUND EFFECT—FOOTSTEPS APPROACH¬ 
ING 

AMOUSE: Here he comes now. 

SOUND EFFECT—BOMB 

MANDY; The idiot. He’s lost the place. Ho*0 
one effect slow. 

AMOUSE: Don’t tell him. You’ll make him 
nervous. Get on with the script. 

M.ANDY : Oh yes. Here we are. I’ll pick it up. 
hat you plan to do? 

AMOUSE: I plan to be de head one in de 
tji.xicrab racket. 1 got de l>oys started now. 
In one second they're due to drop a bomb on the 
Alamalagamated Taxicrab company. Listen. 

SOUND EFFECT—STRIKE 3 TIMES. AS OF 
A CLOCK 

MANDY : Boy. what an explosion. And timed to 
the minute. 'I'he clock's jtist going to strike 8. 

SOUNI> EFFECT—FOOTSTEl’S 

AMOUSE; Eight o'clock to the minute. That’s 
some timing. 

MANDY : Sh-h-h. Shut your big mouth. There’s 
a man walking over to our table. 

SOUND EFFECT—BOAT WHISTLE 

AMOUSE: Hello, Mr. Who is you? 

NASTY LAUGH, AFTER WHICH HE SPEAKS 
IN AN EFFEMINATE VOICE. 

SH.ADROE: Heheheh. I'm the ShaUroc. The 
Shadroc knows. 

MANDY. Don’t sound to me like he knows much. 


This sort of thing can continue as long as 
your patience and that of your audience holds 
out. You can write it by the yard. But sooner 
or later, like all ordeals, it must come to an end> 
So that you don’t just leave it hanging in mid¬ 
air, here's a suggestion. 

MADAME; I smell something burning, 
MANDY: That’s the audience; they’re burning 
up. 

SOUND EFFECT—CRACKLE OF FLAMES 
MADAME; And I’m getting awTul hot, 

M.\NDY : It’s about time this program got hot. 
SOUND EFFECT—FLAMES NEARER 
MAD.\ME: Oooooh, Mandy. I see fire. We’U be 
killed. 

MANDY : Then you’ll see more flames. 

SOUND EFFECT—FLAMES. BUT GOOD AND 
LOUD 

MAD.\ME: Mandy! Mandy! Save me! Get me 
out of here! 

MANDY : Hush your mouth. Just blow that fire 
out. 

MADAME: It’s too big—I mean the fire. I can’t 
blow it out. 

MANDY : Do what I tell you. Blow at it. 
MADAME: You’re crazy. It’ll make it burn 
more. What do you want me to blow for, 
anyway? 

MANDY; So that I ^att give a hlow-by-blow 
descriptioyi of it! 

SOUND EFFECT—GONG. (HIT A BIG POT— 
not the Madame—HARD) 

MAJOR: All right, all right. You were just a 
little nervous that time. Come back and try 
it again some time—in 1916. And now to 
return to the list. There are 5,907.652 votes 
for A mouse, 5,907,653 voles for Mandy—^ond 
21 votes for Underwood! Good night, every¬ 
body, and goldurn you. 

ANNOUNXER SIGNALS AUDIENCE (holds 
aloft a large card on which is written 
•APPLAUSE”) FOR WILD APPLAUSE. 


PREVIEW OF 1938 FASHIONS 
—SUCCESSFULLY TELEVISED I 

(Continued from page 457) 

National Broadcasting Company, prior to the 
demonstration. ”we feel sure television will be 
able to perform great service in the fashion field ” 
After the demonstration, the audience agreed. 
This 1938 show by television — forerunner of 
“Christmas shopping, from the depths of your 
easy chair. ma<Ie easy by air” — bad as honor 
guests of NBC a group of stylists who 4 days 
later saw their television-previewed styles ”in 
the flesh” at The Fashion Group’s annual style 
spectacle which altracte<l an international 
au<lience at the Waldorf-.Xstoria. 

Images sent from RCA Building's (Radio City) 
3rd-floor television studio, by coaxial to Empire 
State, were received via radio on the 62nd floor. 
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NEW CONDENSERLESS 
TUNING SYSTEM 
DEMONSTRATED! 

(Continued frotn pufje Jei ) 

Hlider contact a little 2-wheelo<l “trolley car" 
ilcsiKn (ns ahown in Fisr. 10 and is used. 
The “car” carries, half-way between the wheels, 
ihe contact which is made of a sturdy alloy of 
phosphor-bronze. A ^uide rod (see FiR. lA) in¬ 
stalled parallel with the main-coil presses the 
trolley car against <inly I turn of the winding 
<ir coil (w'hich is wound on a rotatable cylinder) ; 
and presses the phosphor-bronze contact against 
the spaced turns of the rotating coil, which is 
wound with heavily silver-phatcd copper wire. 

Another interesting detail of design is revealed 
in Fig. IE. The side walls of the 2 little bakelite 
v/heela of the trolley car extend into the narrow 
space between adjacent turns. In short, the 
turns are iise<l as shown in Fig. 1to guide 
and to move the trolley car back and forth along 
the coil, turn by turn. 

THE ’’INDUCTANCE-TUNED" CIRCUIT 

Everything else is simple. We see in Fig. IF 
a standard tuning circuit with fixed inductivity 
but variable capacity, and ns comparison an 
inductance-tuned circuit. The padding condenser 
1* shown in Fig. IH has been omitted in order 
tQ simplify the circuit. Method.s for coupling the 
ntenna with this type of tuning circuit are 
shown in Pigs. IG and III. The itse of an induc¬ 
tance-tuned circuit for interstage coupling is 
hown in Fig. II. Similar circuits for the con- 
* erter stage of a superhet. receiver are available. 
N.It. — Unfortunately, the condenser shown fixe<l. 
n Fig. IF, should have been shown variable. 
•^■'Editor) 

RANGE: 545 METERS TO 175 METERS 

Finally, a wonl about the waverange covered. 
As the designer explains, one is able to cover 
unT/i a single coil the entire broadctist and police 
range (545 meters to about 175 meters). By 
application of 2 variable tuning coils Per stage 
(see arrangement of Fig. ID) and the use of 
a wa%'eband switch one is able to cover the <iuitc 
e ctensive range from about 550 kilocycles to 
6i- megacycles. 

A receiver with such a large waverange. as 
di monstrated at the lecture, is shown in Fig. IJ 
and IL. One sees in the center of the chassis 
the shielded set of coils which are of similar 
design as those shown in Fig. lA. The only 
difference is that 2 tuning coils have been in- 
s lUed in every compartment. It may be of 
in'erest to notice that the 2 tuning coils are 
initalled parallel to each other (as shown in 
Fig. ID) and are tapped by the same trolley 
ciir. This Car is of course equipped with 2 
separate phosphor-bronze contacts. 

20 FOOT SCALE ELIMINATES A.F.C. 

D! especial great interest is the extremely 
large tuning scale (see Figs. 1.1 and IK) <le- 
sigtied in the form of a spiral having a length 
of approximately 20 feet. A dial window which 
m< vvs automatically up and down is used to 
simplify the reading of the scale. 

he extensive length of the tuning scale is of 
great interest for designers of “electric tuned” 
receivers, because it provides possibilities to 
obt'.in split-hair tuning u'ithout the use of the 
tro ihlcsomc A.F,C. circuits! 

I . is known that customary motors will stop 
witnin a range of plus or minus 1. 16-inch. 
Alt 30ugh 1/ 16-inch seems not much to talk about 
it n cans nevertheless 3® to 6® on the usual tuning 
dial, or — when oxpresserl in terms of frequencies 
— timing deviation of 2,000 to 5.000 cycles. Now 
let us compare 1/16-inch in relation to a scale 
of . length of about 20 feet. Expressed in fre¬ 
quencies this 1/16-inch nowr moans hardly more 
that 300-400 cycles, and a better adjustment can 
hardb' be obtained with the average A.F.C. 
circuit. 

There remains only one fact to he mentione<L 
the price of the new tuning device : which is, 
according to Mr. Ware, about the same as that 
aske for a set of tuning circuits for the wave- 
range from 510 kc. to 65 me. hut etiuipped with 
fixed coils and a variable condenser. 


on the look-out for the March issue 
—till* Jubilee Souvenir Number! 



MINENT men in radio engineering, 
used to testing instruments costing 
thousands of dollars, have given their un¬ 
qualified approval to SUPREME instru¬ 
ments. Such a tremendous ovation from 
the men who /enow, is a mighty tribute 
to SUPREME quality and laboratory- 
like accuracy! Such an enthusiast ic recep¬ 
tion means only one thing—SUPREME 
instruments must be goodi 

Your parts jobber is now shewing the 
entire new 1938 SUPREME line. Go see 
him. You’ll find an array of SUPREME 
instruments you’ll be proud to own—and 
easy to buy on SUPREME S. I. C. terms 
—the world's easiest installment 
terms! 

WST OFF THE PRESS! 

F REE Illustrated 1938 Catalog. Write for I t? 

FREE “Adequately Equipped Shop” Certificate 

Send for the free booklet explaining how 
you can qualify for a Supreme “Adequately 
“ ■ tincatc. 


“Supreme is to be congratulated on the 
fine instrument they have built in the 
Model 501 Tube Tester.” 




Chl»f en(ln*«r 
BELMONT RADIO CORF. 


Eltld Cn|<n*>r 
RAYTHEON FRODUCTlON CORP. 


“In my various experiments, I have found that the 
Supreme Model 546 Oscilloscope is one of the mest 
complete, accurate, perfectly engineered service in¬ 
struments I have ever used.” 


INSTRUMENTS CORP. 

GREENWOOD, MISSISSIPPI • U. S. A. 
Export Dept.: Associated Exporters Co,, 14$ W. 45th St.. New York City Cable Addross: LOPREH, New York 
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Onve hi a 
Lifetime 
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Turn NOW to the atlver- 
tiscriicnt wlilcli appears on 
the insltle front cover— 
you'll fiiul out wliat Uie 
mystery is all about —it 
happens only once in a 
lifetime. 


if044/i^ JOBBER 

^ ike. NEW 



‘^HAMANUAL’ 

Now Tubes . . . Now Circuit* 

16 NEW TRANSMITTERS 

S WATTS TO 1000 WATTS 


STANDARD TRANSFORMER 
CORPORATION 

850 BLACKHAWK STftCET, CHICAGO 
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VITREOUS 

ENAMEL 

RESISTORS 

Entire unit por¬ 
celain covered. 
Carefully wound 
for long life and 
true values. Stock 
sizes from iO to 
200 watts. 


It*8 EASY (o fret parts that givecom- 
p/efe satisfaction with less expense. 
Just say “UTAH’* to your jobber. 
Address department RC-2 for catalog 
on parts that simplify rcpiaecment 
aerviee. 

CARTER DIVISION 


UTAH RADIO PRODUCTS CO. 

CHICAGO, U.S.A. 


TORONTO 
ONTARIO. CANADA 


BUENOS AIRES 
fUCOA itAOlO products IU 


RADIO 

ENGINEERING,! 

hroadcastliiK. nrlatlon and police radio, serrlrlnc. ma* 
tine radio telegraphy and telephony, Morse telegraphy 
and ralKviiy acrounting taURht thoroughly. Engineer¬ 
ing course of nine months' duration enuiralent to three' 
years of college radio work. All expenses low. Cata¬ 
log free. School established 1874. 

Dodfre's Institute, Hudson St., Valparaiso, Ind 
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DEAL direct...FACTORY , 

PRICES! MsnyrTn^flHtoHP- 
leclfrom: AC.IX^;AI!. Wsvi? , 

•rmChsir modetn: Automatic f 
tu?iinir:c«r rsdius: F*rmiiet» f 
that oPi-rste llk« citv radto«l/i 
S«nd poNicitrd for NEW , 

KBr^in FREE. 30> 

DAY TUI Al. pUn snd ^ 

•eent'Uarr propoiiitlon) 

GOLDENTONE RADIO CO. 

DEPT. B 2 . DEARBORN. MICHIGAN. | 
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PRICED 

so rou CAM MAKE MOMET 

\ DESIGNED 

TO SAVE YOUR TIME 

VELVET 
ACTION 

Volume Conitols 

Rheostat and Po¬ 
tentiometer types. 
Carbon and wire- 
wound. Values to 
cover all rePlace- 
m e n t require¬ 
ments. 


SWITCHES 

JACKS.PLUGS 

Uniformly tem¬ 
pered springs 
retain proper 
tension perma¬ 
nently. Positive, 
non- corrosive 
contacts. 


TELEVISION STUDENTS LEARN 
BY MAKING CATHODE-RAY TUBES 

(Continued from patje 462) 


cathode now is placed another cylinder (C), tho 
en<l of which has a hole which is smaller than the 
emitter-end of the cathode. Again, in front of 
this .second cylinder is placet! the first anode 
(D) which has a hole in its center smaller than 
that in the second cylinder. The other electrode 
U of course the graphite coating (described in a 
prece<ling installment) on the inside surface of 
the tube. 

It is very important that the holes in these 
electrodes be properly aligned with respect t<i 
the cathode if any suitable spot of good intensity 
is to be obtained upon completion of the tube. 
Furthermore, unless the electrodes arc very 
rigidly mounted they will be warped out of 
alignment during the subsequent ‘‘bombarding” 
procejlure in the process of evacuation later on. 
The insulating material used to properly align 
the electrodes ami hol<l them firmly in place 
is \8olantite. Although this material has con¬ 
siderable gas combined in its structure it was 
found that, by prolonging the heating proces.s 
when degassing the tube later on. all gas could 
be <1 riven olT. Glass supports are used wherever 
possible and the design of the electrodes so 
arranged that the metal wires re<|uire a minimum 
amount of insulating structural material to help 
keep the parts of the gun in line. 

EVACUATING THE TUBE 

Wo found that the cathoile-ray tube had to be 
e.vhaustcd more carefully than nearly any other 
tube with which wo ever worked. The magnitude 
of this problem w.as surprising. 

Tho metals comprising the electron gun had 
to be heated close to their melting point if they 
were to bo made to give up their gases readily. 
The same was true of the gas envelope as well 
as the insulating material supporting the struc¬ 
ture of the gun. The process required simul¬ 
taneous sustained heating and pumping; and 
the use of mercury vapor and liquid air to 
remove all traces of air and other gases. The 
entire set-up is shown diagrammatically in 
Fig. 2. 

The evacuating system, which after consider¬ 
able experimentation we foun<i to bo suitable, 
consists of an oil pump *’in series'* with a 
mercury-vapor pump or aspirator as it is called. 
The operation of the s 3 ^teni is as follows: 

The oil pump, by means of suction, draws ns 
much air as possible out of the cathode-ray tube. 
Yet. by its best possible action, it cannot create 
a vacuum sufficiently gooil for television work. 
Therefore, to aid the oil pump the mercury 
aspirator is used- Both pumps work simul¬ 
taneously. 

The mercury (which in its natural state is 
a liquid metal) in chamber A (Fig. 2) is heated 
by an electric heater until it I>oil3-otT into a 
vapor. The mercury molecules in their gaseous 
state aro in a state of vigorous vibration <lue 
to the heat which they have absorbeil from the 
electric heater. By virtue of their intense vibra¬ 
tion. they collide with the air molecules, carry¬ 
ing them along up towards the suction tube (C) 


of the Oil pump. 

As both gases (mercury vapor and air) riso 
into chamber B, the mercury vapor is con¬ 
densed by means of the cold water circulating 
in tho water jacket. The air molecules, however, 
due to the tremendous momentum, imparted to 
them by the action of the mercury vapor mole¬ 
cules. are carried up into the suction tube of 
the oil pump and hence removed from tho 
si-stem— and from the cathode-ray tube. 

The overall elTect of the mercury aspirator, 
therefore, is to aid the work of the oil pump by 
increasing the velocity of the air molecules, 
thereby permitting a more conipleto evacuation 
of the cathode-ray tube, 

THE LIQUID AIR *’COLD-TRAr 

During the operation of the mercury hspirator 
it is inevitable that some of the mercury vapor 
should “kick back" or diffuse through the ssnitem 
and eventually find their way into the cathode- 
ray tube . . , unless it is caught in some manner. 
To prevent such a condition, a cold-trap is 
incorporated in the set-up to ensnare the mer¬ 
cury vapor by condensing it into liquid form. 
The cooling medium used for this purpaso is 
liuHul air. 

THE HIGH-FREQUENCY OVEN 

While this pump action is in progress, both 
the glass envelope of the cathode-ray and tho 
electron gun are being heated to close to their 
respective melting points, the object being to 
drive off any gas which may he imbedded in 
their structures. While it is easy enough to 
heat the tube by means of a flame, the problem 
of heating tho internal metals constituting the 
electron gun was solved by using hi<jh-)rcqucncy 
currents. 

A coil of wire carrying these cun-onts is 
placed around the neck of the tube immediately 
surrounding the electron gun. Due to eddy cur¬ 
rents and hysteresis in the metal, they become 
heate<!. All gases thus liberated arc drawn olT 
by the vacuum pumps. 

After the tube had been pumped for the first 
half-hour, the filament (and hence the cathode) 
was heated, both giving off large volumes of 
gas. The barium and strontium carbonate 
together with the binding material also give olT 
large quantities of gas, specifically carbon, 
dioxide. 

After another half-hour, the first cylinder was 
chargeil with a small positive potential so that 
electrons emitted by the cathode w'ere attracted 
to it, developing a thermionic or electron current. 
The positive potential on this electrode was 
gradually increased until the filament current 
started to show an increase without further 
increasing the positive potential on the anode. 
It was then allowed to remain at this potential 
until no further increase in current was evi¬ 
dent over a period of several minutes. 

The next cylinder or anode was then charge<l 
positively ami a stream of cathode-rays pro¬ 
jected on the screen, yielding a bright green 


D C B A 



Fig 3. Showing construction of the electron “gun”. A is the tungsten filament; B is the electron 
emitter; C and D, focusing electrodes. The graphite coating (see text) is also an electrode. 
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f loresccnt spot. At this stape* the walls of glass 
riipidly collected a negative charge which was 
disbursed hy charging the graphite coating with 
a positive i>otefitial. Continued l>ombardment of 
the screen freed additional gas which was drained 
by the pumping system. After several hours, all 
ti ice of gas disappeared, even when the ayiode 
voitiii/es were raised to sct;era^ thousand volts. 

FOCUSING THE CATHODE RAYS 

>Ve then proceedcil to investigate how' we 
cc dd focus these cathode rays and vary their 
in'ijiisity. 

. wiis apparent that here we had a tool which 
w similar to the combination of a (1) “projec¬ 
tion system,” (2) "scanning system," and (3) 
"li {ht valve," speaking in mechanical-television 
larguage. We could place a foeusinij viagnetic 
coi in front of the electron gun and focus the 
divergent stream of electrons tlown to a point, 


or by raising the potential of the aquailag coat¬ 
ing over that of the first anode, we could also 
focus the cathode ray to a point. \Vc could 
iledoct the electron stream considerably with 
oitlier the sniallest magnetic force held near it. 
or an electrostatic charge. 

I'rom this point on. it then txjniaineil for us 
to increase the intensity of the cathode ray. 
and to vary the intensity of the spot without 
varying the spot size and also, to learn the 
factors governing the size of the aperture, and 
cathode, and the ratio of these various sizc^. 
distances and potentials. 

TIow we obtained the desired results, and the 
type of gun finally decided upon (which is prac¬ 
tically identical in function with a good optical 
projection system), will be the subject of our 
next article. 

This article has beeyi prepared from data sup- 
pliid bij courtesy of American Television Institute. 


Mjoke More Money in RADIO! 
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I SET YOU UP. . Ready 

for Businessi 
and Profits! 


Ttiis i$ the time to cash in 
on the most sensational home 
traininq method in the 
istory of Radio . . . 

for here is .an industry 
that is makinq fortunes 
for live, wide awake 
men. 


60 TONS OF ANTENNA 

(Continued front page 462) 


many thousands. A modest experiment in one 
roon has helped found a billion dollar industry. 
A •"orld of entertainment and information, un- 
dri-'ineil of a few short years ago, is at the con- 
sta it beck and call of everyone at no charge other 
thu - the initial cost of a radio receiver. 

MAIN ANTENNA HAS 8 "SUPPRESSOR'* 
ANTENNAS 

T le principal elements of the new antenna 
system are the main antenna, a steel spire tower¬ 
ing 718 ft. high, ami a circle of eight 90-ft. 
antennas designeil to suppress interfering wa\-es 
nomt-lly emitted in radio transmitting. (See 
Fig 1.) 

Vertical antennas of tins type railiate both 
ground and sky waves. When those two waves 
meet in areas of varying distances from the 
statkn they interfere with each other causing 
fadi ig, or mushy program reception. The ring 
of shorter towers also radiates sky waves but 
in Opposite ilirections to nullify the effect of 
the iky wave emitted from the main antenna. 
The failing zone is thus extended to great <lis- 
tancoi from the station, and broadcast reception 


is thereby vastly improved. 

The CO-ton structure rests in the hall-and- 
socket joint of a single large porcelain insulator, 
strong enough to support the weight of the 
steel tower, plus aftout 20 tons additional load 
addeil by the pull of the guy wires. 

Completely insulateil from the ground, the 
steel spire becomes charged with static during 
storms, then crackles and sparks continuously 
across a spark gap to ground. Such electrical 
phenomena have no effect on broadcasting 
efficiency. 

To imjirove the conductivity of the ground 
around the antenna, about 50 miles of copper 
wire have been buried a foot under the surface, 
radiating out, one degree apart, for 700 feet. 
The vast, efficient ground system so formed aids 
in reducing the effect of sky-wave emissions. 

Though now the highest welded structure in 
the world — nothing is close to it in slim height — 
the antenna was erected in 72 working hours l>y 
a crew of 9 men. Its top light beacon and 
lightning rod is level with the roof of the Radio 
City building in New York, whence come many 
of the NBC network programs broadcast by 
KDKA. 



Fig. I This tri<3nguldr steel tower (1) measures B'/j ft. between legs. A ladder inside the tower extends 
its ful length. The entire tower is supported at Its base on s porcelain insulator. The 336-ft. level of 
the tosrer is broken by an insulator (2). The 6 steel guide wires (3) are broken at intervals by insulators. 
Each of the 8 wooden poles, 90 ft. high, forming a circle around the tower, supports a s^ippressor antenna 
of copper tubing as shown by the typical example (4) encircled in dotted lines; each suppressor antenna 
is fee power by means of an underground concentric cable transmission line, as shown by the typical 
examp e (6). These poles are located 504 ft. from the base of the tower. Each of the underground radials 
(5) is 700 ft. long. These radials arc spaced 1 degree apart, starting at the base of the tower, and 
form a complete circle as shown by dotted lines. These radials are constructed of No. 8 copper wire 
and make a total length of approx, 48 miles. 


f back can you remember? See 

l\aUIO IS years Oia. the March JUBILEE SOUVENIR NUMBER. 
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I Can Teach You Quickly 
No Previous Experience Required 

This new and different kind of home tr.ilnlnq does more 
than teach you about all branches of Radio. It teaches 
you modern Radio business methods. It sets you up for 
an actual start in busiiiess. It backs up every step of 
your training with practical experience through tho use 
of real professional Radio equipment. You will 
be ama/ed how quickly you will grasi) the fundamentals 
of modern Radio as it is clearly, concisely and interest¬ 
ingly presented in f^Y course. Will thoroughly fit you for 
a useful and profitable career in Radio servicing or in 
broadcast!nq. commercial Radio, public address aystems. 
aviation Radio, etc. 

THESE GRADUATES'HRE ENJOTING 
RAPID ADVANCEMENT...WITH BIG FUTURE AHEAD 

Kitwin A fiammon, Auuiim. Mo., 
writes: "Your C'mrxo Is s,, ihocouKl) v 
KiHxl aiKl i>r;krtir.il Xh.nl ii In h.nrd to 
|)iek oul one i>art ihat i» holier than ,'u*y 
other. Due to tlio knovJed-o I |i.nvc 
goliOM fixini it. I have l>coii ilchtgo.l wltli 
work for the last nuuith. .nelitovluK poott 
rosiiMs wilti U.n.lloM which ha<l tioon 
iiiisaltHrnriet'ily tack'od !*v other service- 
nieu. You OeaervC nil the ci-vtlit." 

"Cleared” Sl50 In Sp.wo Time 
A. 11- Lanolc, Northbrlclge. Mass., 
writes: "Since enmlllng I have cleared 
a net profit of inure than Sl5o In spar® 
time alone . • • ard I am not One- 

half lUrouBh the course yet. lloncsUy, 

I cannot unilcrsland how S-ou can give 
, much *doi,e’ for so little money." 

Very Practical Course 

Walter Davis. Baltimore, Md. wTltes: 

"1 am now making on nn average of 
from $IO to 525 a week in snare time 
work and may go In fo» full lime 
lUilio .servicing and .sales. This proves 
to me that the Spraybern* Course ifor 
which I would not la:to anything or any 
uiicel is very practical." 

BIG PROFESSIONAL 
OUTFIT GIVEN 

No matter what kind of Itadlo 
training you take. It Is absolutely 
ni-ccs:>ary that you Itare cqullMiicnt 
of this kind before you arc ready 
in start making real money. YOU 
GET A TirilEE IN ONE TEST- 
Kit. RIBEU MANT A S. TOOI. 

KIT. IXETTTIIC EYi: OT'TFIT 
AND EXrElt I MENTAL APF.A- 
KATUS. t*po!i completion, you 
have tius incss experience and 
I edit)leal Itaillo training plus 
needed equipment lo enter busi¬ 
ness for full or part time profits 

MAKE MONEY WHILE YOU LEARN 

I OUT, vor SI-F.CMt. RAPIO IlI'SINERS HUII.I)- 
EIIS Wlllfll SlltiW VtlU lltlW TO GI:T sTARW Tl.MB 
It AD TO ,IOi:.'< AM) IIDW IX) IX) THEM. You cer- 
l:ilnly oue il In yourself uml to your future to ItivestiKate 
this umisu.il type of iladio training before enrolling In 
any ruiii'se. 






SPECIAL SERVICEMEN'S COURSE 

• . . Of an ailvanced nature for men already In Itadlo 
work. Explains newest mciltods circuits 
ami short cuts. Teniis low as $3.00 
Per month. 



THE FACTS! 

msm 

ArftrfAmv hf Rflrfift. * 


Shrayberry Academy of Radio, 

F. L. Sprayberry, Pres., 

120-B University Place, N. W., 
Washington, D. C. 


“More Money In 


Please send me free copy of 
Itadlo". 


Name . A«e 


Address 


■ City .. State . 

1 Moil In envelope Or paste coupon on postcard, 
i If Intere.sted In Service Course only, clieck here ( ). 
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‘PERFORMANCE 
IS TIP-TOP!’ 

our ‘Supor-Pro’ receivers, we 
are able to constantly maintain 
unusually diHicult schedules running 16 
hours a day/* says Stanley Wolff, chief 
operator. New \ ork Herald Tribuna 
wireless station. Mr. Wolff continues. 
“Day or night. rain or shine, these re- 
ceiv'ers are ’on their toes' offering tip¬ 
top performance.*’ “Super-Pr<»’' receiv¬ 
ers feature 2 K.F. on all hands; elec¬ 
trical band spread; calibrated panel 
controls, etc. Mail coupon for further 
details! 


HAMMARLUND MFG. CO., INC. 
424.438 W. 33 St., N. Y. City 
C Please send me “38" catak>?. 


RC 2-38 


Name 


Address 


St;itc 


H flmm flBLunpd 


Canadian Office: 4t West Ave. No.. Hamilton. Ontario 





lYioney ^ 
on everything 


The New 

BARGAIN 

'BBLIETIN 

Your Guide to 
Hundreds of-Out- 
Standing Values. 


Write today for this 
blfbh outstanding new 
I llbla Bargain Bulletin-— 
there is no obligation on your part. | 
High quality merchandise at sens;i- 
tionally low prices! Radio Sets, 
Parts, Sporting Goods, Watches, j 
Clocks, Typewriters, Cameras, Nov¬ 
elties and many other items at real 
savings to you. Fair Dealing—Prompt 
and Courteous Service, always. Send | 
for your Free Bargain Bulletin 
now, try us, and be convinced of | 
our superior values and service. 


RADIO CIRCULAR CO., INC. 

DEPARTMENT RC 

91S Broadway New York, N. Y. 


RADIO COURSES 

RADIO OPERATING: Prepare for Gov’t 
License Exam. # RADIO SERVICING: 
Includinif Short Wave#AMATEUR CODE 
• ELECTRONICS # TELEVISION • 
Day ind Evening CUsses—Bo<*l*t Upon Request 

New York YMCA Schools 

4 W. 84th Str>»t. New York City 


HOW TO MAKE THE RADIO-CRAFT SUPER-DELUXE 

30-TUBE SET 

iCoutiuued from page 460) 


alignment. Adjust trimmers No. 1 to No. 6 {^ce 
h'ig. IGA) for maximum remling or heiKht on the 
screen, in numerical order. Reduce signal genera¬ 
tor output as reijuired if reading goes olT-scale. 

SECOND STEP. Leave all connect ion.s as 
, they were, but change the .setting of the signal 
! generator to 456 kc. Adjust trimmer No. 7 for 
maximum reading. 

THIRD STEP. Remove signal generator leads 
from 2nd I.F. tube and replace grid cap. Con- 
j nect signal generator to cap of 6I.,7 ( V2), mixer, 
on Chassis No. l.^Hesure to remove the variable 
I condenser grid lead from the cap of this tube, 
j With the signal generator set at 456 kc. adjust. 

in numerical order, trimmci'S No. 8-9-10 iind 11 
i for muximiini reading. (Refer to Fig. 2.\.) 

I It may be nece.ssary to reduce the output of the 
! signal generator several times during alignment 
I and in any case lute Die weake.st signal obtain¬ 
able that will produce a visible reading. 

FOURTH STEP. Trimmer No. 12 should be 
adjusted to give niiniiaMui reading at 10 Kc. 
However, this trimmer reijuires the use of an 
audio freuuency oscillator, which should be con- 
necte<i from the grid of the 1st A.F. tube. 6C5 
(\*18), to chassis. If this oscillator is not avail¬ 
able. simply turn the trimmer screw all the 
way out, so that the metal plale.s are tightly 
pressed against the mica sheets. 

The knob (No. 13 trimmer) on the li.F.O. 


transformer Is adjusted to produce a note of 
al>out 1,000 cycles. 

Due to the extreme sensitivity of the set, it 
Ls )>ossible that overload may occur in the R.F. 
or l.F. stages when tuning in nearby stations. 
It is advisable in such cases to set the DX-Local 
switch to Local and to set the bandwidth switch 
to liroad. It may even be necessary to dis¬ 
connect the antenna from the set altogether, to 
prevent overloaditig when receiving very iwwer- 
ful local stations. 

The operator will have to practice the manipu¬ 
lation of all the controls in order to obtain maxi¬ 
mum results; especially important are the Noise 
Silencer and A.V.C. level settings. 

THE ANTENNA 

The receiver works best with a doublet antenna. 
There are several excellent types on the market 
at present, but if the rciider wishes to make 
his Own the following data may be u.scil (see 
Fig. ICC). Measure off 2 lengths of bare or 
enamelled solid wire (No. 14 gauge) of 30 feet. 
Attach one end of each length to a glass insula¬ 
tor and solder to each of these ends one leg of 
the twisted pair of wires which constitute the 
transmission line, which should riOt exceed 75 
feet in length. No matching transformers are 
required for this type of aerial, sinijily connect 
the 2 leads of the transmission line to the 
antenna and gi'Ound binding posts on the muUi- 
wave tuner. 
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ANSWERS TO QUESTIONS ON 
EXPERIMENT 5A—See page 488 

1. A short^-lrcuit is so called because the cur¬ 
rent path offered by it is: (low iti resistance). 

2. In the continuity test with phones, the 
primary of an audio transformer gives the louder 
click. 

3. In the alHJve test, if no click is obtained, 
it is an indication that the circuit is: (definitely 

j open). 

4. In the above test, a condenser is shorted if 
, we obtain; (repeated Cliefcs). 

5. In using the short-circuit test with a bulb, 
on a high resistance (in this caf^e anything I>e- 
tween 100 ami 1.000.000 ohms), if the bulb lights, 
it is an indication that the circuit is; (definitely 
shorted). 

Please Say That You Saw Jt in Radio-Craft 


SERVICING INSTRUMENTS 
FOR 1938 

(Continued from page 476) 
maximums are as follow.s ; 2,000 V. D.C. (25.000 
ohms/volt) ; 2,000 V. A.C. (1.000 ohms/volt) , 
500 milliampere.s D.C., to 20 amperes ; 0-500 
low-ohms (backup circuit), to 20 megs. ; 0.001- to 
30 mf. ; -10 to -|-lo: free-point series and 

parallel meter connections. (1.534) 

(The Triplett Electrical Instrument Co.) 


5.000 Ohms'Volt Multirange Meter. The low 
drain of the meter, often less than 60 micro¬ 
amperes. permits accurate determination of 
voltage, in a new multirange unit designed for 
the radio and electrical appliance trade. Maximum 
ranges are: 600 V. A.C. and D.C. ; 15 ma. D.C. : 
1^ megs, with self-contained battery and up to 
15 megs, with external battery. (1635) 
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LET'S PEEK IN AT TELEVISION 
WITH TWO OF ITS LEADERS 

(DAVID SARNOFF) 

(Continued from page 457) 

The B.B.C. (British Broa<lcastinf; Corporation) 
has been operating its television transmitter, 
located at Alexandra Palace in London, for about 
a year. The range of the transmitter is more than 
S5 miles and covers all of London and its imme¬ 
diate vicinity. The system employed is known 
abroad as the Marconi K.M I. Television System, 
which is fundamentally based on the RCA Tele- i 
vision System first dovelopeil in the UCA Labora- 
ories in the United States. Under an exchange of 
patent licenses, thus British Company may use 
KCA patents in England and in turn, RCA and 
t» American licensees may use British Patents 
n the United States. 

Each side is therefore in a position to l)€nefit 
rom developments and improvements made by 
he other. 

For nearly one year the B.B.C. has been broad¬ 
casting television programs to the public on a 
egular daily schedule of one hour in the after- 
'toon and One hour in the evening. 

Some 15 British radio manufacturers have been 
»fTering television receiving sets to the public at 
t rices ranging between $200 and $500 each. At 
,.ae Olympia Radio show which I visited while 
In London, all the manufacturers exhibited their 
liitest television sets and the B.B.C. arranged 
special programs so that the public could view the 
HCtual operations of television while visiting the 
radio show- From a technical standpoint the 
results were highly satisfactory. The public filled 
the television booths and showed great interest. 
But while hundreds of thousands of Ordinary 
broadcast receivers were sold during the show 
the public bought less than 100 television receivers 
iH total. 

During one 1/ear*s operation of a puhlic tele^ 
vision service in /^ffigland. less than ^,000 re- 
erivers in all have heen sold to the trade and less 
than /.OOO are actually in the hands of the 
i/ublic. There is hut one television transynittcr in 
London, and 1 tvas informed that it wilt prob- 
cbly be 2 years more before a second transmitter 
id erected in any other part of England. 

U, S. AND BRITISH PROBLEMS 

fundamentally similar 

The foregoing represents the present status 
of television in England despite the fact that 
geographically its problem is simple compared 
viith the vast area to be serv^ed by a television 
pervice in the Unite<l States. Also it is to be 
noted that in England the costs of erecting a 
tr'evision station, the establishment of a special 
€»rganization, and the furnishing of television 
programs, have been paid by the Government 
out of license fees paid by the iiublic annually 
for the privilege of listening or seeing by radio. 

The range of the RCA television transmitter 
a..op the Empire State Building now operate<l by 
tie NBC from its television studios in the RCA 
Building in New York City, is approximately the 
•i me tis that of the B.B.C. station in London. 

T e television receivers installed in the homes 
0 our experts, who have been carrying on field 
tests during the past year, are likewise of the 
■sme order of performance as those in use in 
£ gland. 

The major problem of television, in both 
countries, is to provide a program for the home 
thill will meet public retjUirements and maintain 
pt blic interest. 

To place television on a commercial basis in 
the United States, it is necessary to establish a 
sufficient number of sending stations, th.'it must 
be interconnected and able to furnish a regular | 
service at least to the population residing within 
the principal market areas of our country. The 
erection of such stations, the provision of neces- 
sa-y interconnecting facilities, and the cstablish- 
ir nt of a regular program service that would 
nreet public re<iuirDmcnts and hold public in- 
teiest, call for vast financial expenditures be¬ 
fore any returns can be reasonably expected. 

I firmly believe in the American System of 
prWate enterprise, rather than Government sub¬ 
sidy; of free radio to the home, rather than 
license fees paid to the Government by owners 
of receiving sets ; and I have no doubt, that in 
du<‘ time, w'e shall find practical answers to the ■ 
pr ictical problems that now beset the difficult 
re I d of the Pioneer in television. The road calls 
foi faith and perseverance as well as ingenuity 
ari I enterprise but it is a road that holds great 
promise for the public, for artists and perform¬ 
ers and for the radio industry. 
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TRAIN ING 


LET ME TRAIN YOU AcM 

A GOOD 
lO RADIO JOB' 


Get in Line forBig Money 

A. C. MohJul>t „ M , , , . . ^ 

Mr*rfi 7 .o A,’nuiW«r Is Kroalng Mrxlcrti iwjlvers 

require thonMtgtily trained experts for 
service and nuiliUenanre. You can become sUcIi un exir^rt 
right at home . . . through K.T.A. metho<lii and begin 
earning money alnioat fu»m the start of your course. In 
u very short time you will 

Be the ONE Man 
in 1,000 

who Understands evert’thing there 
is to know in order to give <iuiek 
‘■sure-ttre ’ service to nil kind* of 
recekers. You can be the one man 
who can lake the service business 
away from I he old-lime radio 
tinker.” 

No Experience Needed 

Kven though y<iu knosv nothing 
about Radio nONv. you can quickly 
qualify the K.T. .\. way to step 
right into a well paying positlim 
—or start your own iTontable 
business. Use your spare t-ime and 

LEARN AT HOME 

MoHt R.T.A. mcmlicrs Rtart mak. 
me money rjutu from the Iwgln. 
olng. The ai>ecial scrvIrinC e<iuh> 
ment whjeh Is NUi>plle<i witnMitl 
Octra coAl mnkea thin possihle. 

Don’t vvall^pei startcHl now. Write 
today for our Interest iiiC Itndlo 
Book 1 KEE. 

Don*t Put It Off—Send Coupon Now 

RADIO TRAINING ASSOCIATION OF AMERICA 

4525 Ravenswood Ave., Dept. RC-28r Chicago, III* 



I RADIO TRAINING ASSN of AMERICA 
I Dept. RC*28. 4525 Ravenswood Ave.. Chicago. III. 
I Gentlemen: .send me details of your Eurollmenl Plan 

■ and information on how to learn iu make rv.il money 
in radio quick. 
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"BIMETALLIC CONDENSER" 
AIDS TUNING! 

(Cot\iivued jrom ;wc/c ITO) 


Thia rerluces the error in alignment, not so 
.apparent to the average set owner, which makes 
it necessary for most set maniifucturers to warn 
the Service Man to “leave the set turned *on’ 
for a1)oiit If) minutes, in or<icr to enable the 
chas.tis to reach normal operating temperature, 
before sUirting to make any alignment adjust¬ 
ments.” 

The dc-^ign of temperature-compensated tuning 
circuits <lescribed above is, of course, <iuit€ a 
complicated matter, and is not a]way.s solver! by 
the application of such means as ia shown by 
the example in Figs. ID and 1C. However, one 
of the major problems involve<l in the dc.sign 
of Tempcraturo-compensaterl tuning circuits may 
he solved by similar applications of bimetallic 
parts of analogous form, as shown in the figures 
lu.<t mentioned. 

Finally, there rem.'iiiis but one question to 
answer: What is bimetal? 

WHAT IS '’BIMETAr? 

Bimetal consists of 2 thin layers of different 


metals permanently hondcfl together throughout 
their surface of contiict. The nTetals used in the 
two layers have differing rates of thermal expan¬ 
sion in certain temperature ranges, ami this 
dilTerence in expansion causes the strip of metal 
to iKMul a.s its temperature changres. The pnr- 
ticular portion of the temperature range, in 
which the type of bimetal known as *‘ataiidar<r* 
is cmploye<l in radio receiver use, utilized by the 
bimetallic condenser is shown in the graph, 
below. 

An exact manner in which the new bimetallic 
trimming condcn.ser is app)ie<l to one make of 
commercial receiver is illustrated in Fig. IE. 
which is taken from the set manufacturer's 
schematic diagram. Here condenser Cln is the 
bimetallic unit. It is in shunt with the regular 
circuit trimmer Cl4, for the bn)adca.st-band 
coil h. (Condensers Cl 2 an<l Cl3 are ordinary — 
not bimetallic — trimmers, contained inside the 
coil assembly. They function as paclders for the 
broadcast-band coil. Condenser Cll, which also 
appears in the photograph, is the police-band 
coil trimmer.) 


Bimetal ’’Standard’* of 
0.02-in. is used in the 
American radio industry. 
The diagram shows the 
deflection (in inches) of 
test strips of various 
types of bimetals by 
application of tempera* 
tures, starting with -50® 
F. and extending to 
-j-800® F. The most im¬ 
portant range lies in the 
temperature area from 
-f 100 to -1-300® F. (black 
area on the graph). A 
change of -1-200® F. will 
cause the ’’Standard” test 
strip to deflect 0.55*in. 



LET'S PEEK IN AT TELEVISION 
WITH TWO OF ITS LEADERS 

[DR. ALFRED N. GOLDSMITH] 
(Contitiued from jiope 157) 


RELAY STATIONS WILL HELP 
INCREASE COVERAGE 

Points in southern parte of the state may 
not l)e able to realize successful reception of 
television images tlirect from New York, but 
the terrain of that section is generally tbit, 
favoring utmost “horizon” range from a trans- 
milter'in the area, which might he at Phila¬ 
delphia or at a point in South Jersey, where it 
woubi be logical to locate an automatic ra«lirt 
relay to c<innect the two large cities. Successful 
experiments in the automatic radio relay be¬ 
tween New York anti Philadelphia were acoom- 
plishec by KCA several years ago. through a 
single relay station, located at Arney's Mount, 
near Trenton. This was done with 180-line 
images, whereas today’s standanis call for 411 
lines to the ‘‘picture.” but the test was taken to 
be indicative of future possibilities. 

THE ’’CELESTIAL ART” 

IS EXPENSIVE 

The operation of the electronic television sys¬ 
tem. from pick-up to receiver image, may be 
called a “celestial art”, because the higher the 
transmitting and receiving antenna.s, the more 
ideal are the conditions of operation. The prob¬ 
lems of programming television are not the 
least of its developers’ worries; it costs Holly- 

Please Say That You Saw It in Radio-Ck.\ft 


wood $100 to $30,000 to produce a minute’s worth 
of usable “feature” film for a total of 600 hours 
entertainment a year. Present sound broadcast¬ 
ing networks render service for upwards of 17 
hours each day. 

Television must develop its own program 
technique. If we may summarize the ultimate 
charactetistics of such programs in a word, it 
should be Hpontaveitu. Television must capture 
images of the world in action. 

TelevL>^ion network.'; of stations comparable to 
those existing in sotin<l broadcasting must await 
the development of either (1) the coaxial cable 
or (2) autfimatic radio lelay stations. 

Meanwhile, if public service should be in- 
auguratcil, the irulividual station h;»s recourse 
to 3 cla.ssifieations of program material: (1) 
local talent, (2) motion picture film, and (3) 
“road shows” of live talent traveling from studio 
to studio. In the in.stance of the last, “stock 
companies” would face the necessity of developing 
a new make-uP technique, since the television 
camera does not “see” its images in the same 
vabie.s of color and tone as does the eye or 
motion picture camera. 

Upwards of 10 million dollars probably have 
been expended on the development of television 
to date, by all experimenters, and current re¬ 
search appropriations may total between 1 and 
2 million dollars a year. 
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TELEVISION "PIPED" 100 MILES 

(Continued from luttje 463) 


ECONOMICAL USE OF COAXIAL CABLE 

What the flenionstration did show for the f'lrut 
t‘me is the unique and eeonotnical utilization for 
t« levisioii currents of the frequency band of 
a lony coaxial cable. 

Instead of transmitting: the television currents 
b' the double-sidchtiyid method common to radio 
fari>a<lcastinif, a method for sintflc-sidt hand trans- 
m ssion was developcil. thus utilizing to the 
fulli?st the frequency range for which the cable 
sy&teni was equipped. 

The double-sideband ntethod haa been nscfl in 
t irope for transmission of IbO-line images ov^er 
coaxial cable. In that transmission eacli side- 
b.^ad occupied only al)Out 1/3 of the transmission 
range of the cable system, amounting to the 
teeviaion use of the available fretiuency range 
a', only 33 per cent etliciency. 

n the method whicit has just been demon- 
st ated at Philadelphia a single sitleband is ob- 
ta lied by (1) double modulation and (2) precise 
fi ering: and thin sideband is jdnccd to avoid 
tb first 100 kduvurles of the frequency range 
of the cable system where transmission is un- 
saMsfactory and the various components cannot 
easily be amplitied <,8ee Fig. 1). There was also 
ini ixiduced compensation for the dilTerenl veloci¬ 
ties of transmission (phase delay, see Fig. 2), of 
different fretpiency components. The result is 
tht delivery of an essentially perfect replica of 
tlu almost infinitely complex current produced 
at (he sending end by the scanning equipment. 

NEXT STEP—350-LINE IMAGES 

I'hese are results never before obtained. As 
soon as the present experiments arc conipleteil 
the experimental 1.000.000-cycle repeaters on a 
portion of the cable arc to be. replaced by experi- 
me ital 2.000.000-cucle repeaters, as the next 
ord'Jrly step in the development of equipment 
\vh ch will give a coaxial cable system capable of 



Fig. i. How the frequenev range of the signal was 
raised 100 kc. higher by double modulation. 



Fig. 2 Phase delay curves of the N.Y.C. to Phila¬ 
delphia coaxial television circuit. 


accommoilating the maximum number of tele- I 
phone channels which it is economical to handle 
on such a cable or the widest band of frequencies 
which the best television scanning and repro¬ 
ducing apparatus may require. 

As .stated above, a 1.000.000-cycle bund will 
accommodate television currents corresponding ! 
to about 210-line images. It will also atTord 
channels for about 210 simultaneous high-grade 
telephone channels. A 2,000,000-cycle system will 
provide about 480 telephone channels or accom¬ 
modate television currents corresponding to about 
350-line images. 


AT THE TRANSMIHER 

Motion picture film was used since it provides i 
a signal which can he repeater! over and over 
again for the piirpcwe of the demonstration. The 
film move<l uniformly past a picture gate where ' 
lenses in a large rotating disk swept across it | 
a light beam 3/1.000-inch square. The resulting 
current contained frequencies between zero and . 
al>out 800 kc. Jlefore transmission, it was raised 
t)y modulation about 100 kc. higher. See Fig. 1. 

(NOTE--“Sharpness of detail in a picture |or 
’‘frame'*] implies a rapid change from light to 
dark. an<l vice versa. That, in turn, moans a 
current from the photoelectric <levice that 
changes rapidly from weak to strong. A chang¬ 
ing current can be shown to bo a group of 
alternating currents whose frequencies reach 
higher values .as the change becomes more rapid. 
Conversely, if the circuit suppresses some of 
these frequencies the current will seem to 
change more slowly. That in turn means blurred 
television details. Hence, a high-quality system ^ 
is designed to handle high frequencies.) 

AT THE RECEIVER 

At the receiving terminal, in a cathode-ray ‘ 
tube, the current was supplieil to a set of plates 
80 arranged that the current corresponding to 
the brightest spot on the film centered the electron 
stream on an aperture 1/200-inch square. For 
leas bright points, the beam iliil not center on 
the aperture ami fewer electrons were passoil. 
The stream then passe^l two more pairs of 
plates, one of which swept it back and forth 
5.760 times a second; the other swept it up and 
<lown 24 times .a second. 

To permit the use of standard sound film in 
the tran.smitter. the system was designed to 
scan 24 “frames” a socoml. The scanning disk 
containeil 240 lenses and ran at 24 revolutions- 
per-second. tJius scanning 5.760 lines a second. 
Similarly, the screen at the end of the receiving 
lube was scanned horizontally by the electron 
stream at the rate of 5,760 lines .a second. That 
is, 240 lines for each of the 24 frames which were 
transmitted each second. 

The frequency limits of transmission are not 
inherent in the cable itself, hut in whatever 
terminal or intermediate amplifying e<iuipment 
may bo associated with it. In the New York- 
P hilly demonstration 8 unattended inter¬ 
mediate repeater stations were used. To prevent 
the finer details (higher frefuieiicies) of the 
image apparently losing synchronism between 
scanning disk and cathode beam, due to the 
lowest frwpicncies tr.'iveling over the cable more 
slowly, delay tqualtzcrs were developed which 
permit all the component frofiuencies to arrive 
at the receiving terminal simultaneously. 


DEHYDRATED CONTROL- 
ROOM WINDOWS 

For a long time, the glass-paneled control 
n>oms from which radio programs are monitore<l 
have been the bane of .studio ofTiciaL;. due hi the 
fact that the sound-proof Ijiyers of win<lows I 
became clouiled by the moisture existing between 
tlicm. 

In the new WMCA studios this nuisance has 
been eliminate<] by a new p:itente<] method of 
observation glass installation. The windows con- 
.<<181 of 3 separate layers of varying thicknesses. 
First there is a half-inch layer, then a three- 
eight hs-inch and finally a quarter-inch strip. 

These layers are embedded in sponge rubber 
so as to vibrate with sound and prevent iu escape, 
lietween the layers, the air is dehydrate<l by a 
special proce8.s which eliminates the moisture 
and thereby prevents clouding of the layers. 
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He is a serviceinati 
and loday he’s .utting pretty. He got that way 
selling service — service you can't heal —» 
W HOLESALE service. Il wasn'i long ago ihat 
he was just another serviceman. Getting by— 
lliat's ahoiil all. Then he sent for the Whole¬ 
sale Hadio catalog, and lliings liegan to hap¬ 
pen. For with that catalog he was able to 
rpiote prices that left competition out in ihe 
eohl. lie gave delivery dates (and met them) 
that surprised his rustoiners. He put on one 
assistant and then another. He became the 
most sought after man in town. The Whole¬ 
sale Hadio Catalog is FREE! Have you sent 
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- 
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PUBLIC ADDRESS; fifteen cotolog poget 
devoted to Lafayette P.A. —distingunhed. 
lower-priced sound equipment. Ideas lor 
selling sound, fields undreamed of yester¬ 
day. How to moke money os a dealer or 
in spore time selling, renting, installing this 
fost.moving, world lomous LAFAYETTE 
line. 


RADIOS: ike greot new line of Lofoyette 
receivers for 1938. Console models that 
hove what it takes bring out the check 
books of your "Pork Avenue" customers. 
Powerful little sets beginning os low oi 
$8.95. Show them these LAFAYEHEi^. 


PARTS: test Instruments—the greatest as¬ 
sembly of radio parts—pictured, priced and 
accurately described—that has ever been 
offered, even by Wholesale. Obsolete re¬ 
placement or the totest item of the foremost 
manufacturers, Wholesole hos It for you. 

DON’T PUT IT OFF — Mai7 the cou¬ 
pon pioti’ for your copy of this 
money'making he.st-seller — the 
greatest catalog in radio. 
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PUSHBUTTON TUNING—REPLACES DIAL TWISTING 

(Continued from page 459) 


7 Motor-driven tuning system, describetl more 
full.v under section 2 above. 

8 Sparton tSelectronne) Pushhutton tuning. A 
trimmer condenser tuning system. Depressing 
any button connects a set of 3 pre-alignod trim¬ 
mer comiensers into the tuning circuits of the 
receiver. Provisions are made for 6 favorite 
stations; A.F.C. is used. 

9 Molori)la, (>alvin Manufacturing C«»rp. A 
motor-driven pushbutton automatic tuning 
system. Provisions made for pre-setting and 
choosing SO favorite stations. An additional but¬ 
ton allows for manual tuning. A.F.C. employed 
to compensate for olT-tuning. The dial indicator 
tdepending upon where it happens to be set) 
will either move directly to the station chosen or 
will first travel to either end of the dial, auto¬ 
matically reverse itself, and come back to the 
chosen point. 

Lafayette Pushhutton Tuning. A motor- 
driven automatic Pushbutton tuning system. 
Provisions for 8 favorite stations. The process of 
setting up these stations is extremely simple and 
may l>e done entirely from the front of the 
cabinet, no tools being required. 

44 A Belmont "Hel-Monitor’* Station Selector, 
I I This automatic station selector system is en¬ 
tirely mechanical. The hank of selector keys shown 
in the illustration are linked to an equal number 
of adjustable centering cams on the tuning con¬ 
denser shaft. To tune a station, the proj>er key 
is depressed. This action simply turns the vari¬ 
able condenser to that portion of the dial on 
which that station comes in. Conventional knob 
tuning is alw-ays available without the use of 
changeover switches. The station settings may 
be easily changefl without t)ic use of tools. 
Adjusting one key does not affect the sellings 
of the remaining keys. Provisions are made for 
tuning 8 stations on some models and 6 sUitions 
on others. 

A 0 Stewart Warner "Magic Keyboard” Push- 
I button Tuning. A motor-driven iiutomatic 
pushbutton tuning system which makes provi¬ 
sions for 15 stations. As a button is pushed the 
dial pointer does not "scan” across the dial, but 
moves by the most direct route to the desired 
station. A.F.C. compensates for niistuning. Push¬ 
ing another button releases the preceding one 
automatically. The stations are pre-set from the 
front of the radio set without tools. 

A Trav-ler Itadio and Television Corp. A purely 
I <5 mechanical system for rotating the variable 
condenser to the station desired. After the sta¬ 
tions have been set up (easily done from the 
front of the radio) you merely depress the button 
of the desired station and swing it around to the 
bottom of the dial until it can no longer move— 
there is your station. The precision to which the 


stations are tuned depends entirely upon tho 
precision with which the stations were pre-set. 
Provisions for 8 stations. 

1 J Crosley Pushbutton Tuning System. Motor- 

^ driven automatic tuning system for 8 

favonte stations. The setting up of stations must 
he done on the chassis in the rear of the receiver 
and by means of a special key which is provided. 

1 |r Westinghouse Automatic Tuning, Motor- 
J driven pushhutton tuning system for 13 

favorite stations. Manual tuning may be had by 

pressing a 14th button at the bottom of the dial. 
A z RCA Victor Pushbutton Tuning. Depressing 
I O any one of eight buttons starts a motor 
which turns the variable condenser to the approxi¬ 
mate ix)sition of the station desired. Automatic 
frequency control then adjusts the frequency of 
the oscillator in order to bring the station exactly 
in tune. Note the huge "cash register” dial which 
ntTorils excellent band spreading on the short¬ 
wave bands. The dial is known as "overseas” 
dial. 

Pacific Radio Corporation “Cru.sader,” A 
/ trimmer-condenser tuned system. Each but¬ 
ton, with the exception of the center one (which 
is depressed to obtain manual tuning) switches a 
pair of trimmer condensers into the tuning cir¬ 
cuit. Any one of 6 favorite stations may be thus 
pre-set for automatic tuning. 

All these automatic tuning receivers (with the 
exceT>tion of the one illustrated in photo No. 2) 
may be tuned manuallj/ as weJl as automatica/lg. 
In some, a switch must be thrown or an addi¬ 
tional button depressed to obtain manual opera¬ 
tion. Others may be tuned manually without any 
switching at all. 

It is well to mention here that there are other 
automatic tuning receivers which are not of the 
pushhutton variety. In this classification are 
Stromberg-Carlson, IMiilco, Fairbanks-Morse, 
Wilcox-Gay, and others. Some of these are tuned 
by means of a dial system similar to that of 
the dial telephone. Each hole in the dial is pre¬ 
set and marked for one of the most popular 
stations. It is then merely necessary to twirl 
the dial around to the stop position and, presto I 
— there’s your station. Others, taking advantage 
of automatic frequency control merely use a 
non-vernier or low-ratio tuning dial to swing 
the dial pointer around rapidly to the approxi¬ 
mate position of a desired station. (Tabs with 
station call letters, supplied by the manufacturer, 
are placed around the periphery of the dial [by 
the consumerl at their respective dial settings.) 
A.F.C. then automatically adjusts the frequency 
of the oscillator to bring the station exactly to 
resonance. The Stromberg-Car Ison job uses a ro¬ 
tary selector switch for instantaneous selection 
of any one of 7 Dre-set stations. 


NEW CIRCUITS IN MODERN RADIO RECEIVERS 

(Continued from page 477) 


(I) DIRECT-COUPLED AMPLIFIED A.V.C. 
Motorola Models 12V and 12Y-1. A very un¬ 
usual and inexpensive method of attaining am¬ 
plified A.V.C. as used by Galvin Mfg. Corp. is 
shown in Fig. ID. The upper diode plate w 
biased with respect to ground at 3.5 volt* nega¬ 
tive. while the cathode is some 60 volts positive 
<lue to plate current flow. The lower diode plate, 
however, is not biased except by incidental grid 
leakage (%- to ^-volt). Uectification starts with 
the lower diode plate when the signal reaches 
this peak value. The rec(ifie<i output is fe<l to 
the control-grid as a negative bias and as this 
advances, the plate current is reduced very 
rapidly. Only a few volts on the control-grid 
will reduce the plate current and cathode voltage 
materially. Until the signal peak becomes high 
enough to start rectification by the upper diotle 
the A V.C. is inoperative. The signal peak being 
practically the same on both diodes, the falling 
cathode voltage meets the rising signal peak, 
starting A.V.C. action with the upper diode 
plate. Any signal in excess of this "crossing 
point" will produce the conventional A.V.C. 
voltage, overcoming and inc casing the fixed 
3.5 volt bias in the controlled tubes, 

NEW REACTANCE DIMMER CIRCUIT 
Midwest Model 18-37. Isolating the reactance 
dimmer from the plate circuits of the A.V.C. 
controlled tubes permits a flexible, easily adapted 
circuit. No caution need be taken to balance 

Please Sag That You Saw 


or filter out the induced voltages, because tho 
reactance dimmer is not in any way connected 
to the signal circuit. 

As the circuit Fig. IE indicates, the primary 
of the transformer is in series with the pilot 
light and its voltage supply while the secondary 
is shunted by the plate circuit of a 6C5 triode. 
The seconilary, of course, is the larger winding 
with many turns of small wire, while the primary 
is a relatively short winding. 

Now the primary will draw current and light 
the lamp according to the load on the secondary* 
or current drawn through the secondary. When 
the triode grid is at zero potential, as for no 
incoming signal, the current drawn by the tube 
is maximum and hence the primary current is 
maximum. A signal will bias the control-grid 
negative due to conventional A.V.C. action 
tending to reduce or cut-off the current of the 
triode. Consequently the primary will draw very 
little current and the pilot light will become 
quite dim. 

The circuit is used as a tuning indicator, in¬ 
stead of the electric eye, meter, or neon method. 


Hot Digpfity! 

WMiat a magazine! . . . the, March JUBILEE 
SOUVENIR NUMBER! . . , twice the number 
«f pages . . . covering 50 years of Radio. Reserve 
your copy now! 

It in Radio-Craft 
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A NEW V.-L VOLTMETER 

(Continued from paye 483) 


one having 20.000 oh ms/volt sensitivity, we might 
get a reading of some sort, hut one which is far 
from accurate. The reasons for this are two-fold. 

Fir.st, since the cnrient which Hows in the 
resistor is extremely small, the current drain of 
the meter upset.s the voltage droi> across this 
resistor. 

Secondly, if we were to Uike the case of a 
1.0-meg. loatl resistor (which is the usual value 
employed) in an A.V.C. circuit, and attempt to 
measure the voitiige across it with a voltmeter 
of 20,000 oh ms/volt set at, for example, the 
2ii-V. scale, we really shunt a 0.5-niegohtn re¬ 
sistance (20,000 X 26) across the 1-meg. load 
resi.'^tor. The load resistance value is thus changetl 
lo a value ono-lhird of the original—vvith a con- 
euuenl change in the amount of A.V.C. voltage 
which is rlevelope<l. Actually, what happens with 
voltmeter having 20,000 ohms/volt .sensitivity, 
-i far more seriously encountere<l with voltmeters 
aving a lower sensitivity. And. what is true of 
iiiiomatic volume control circuits is also true 
a automatic frecpjency control, volume expander, 
Oise suppressor and other trigger-action circuits. 

NO-CURRENT" OR "V.-T." VOLTMETER 

The answer to tliLs prohU-m. then, ij a “nn- 
jrrent” clraw, or negligihle-cnrrent-drain type of 
n.slrumcnt, typified by the vacuum-tube (or 
V.-T.'*) voltmeter. 

This instrument emjdoys a tube with a current- 
indicating meter in the circuit. The grid 

' Uis is then atljnsted so that none or very little 
« urrent Passes through the meter, with provision 
lor a '‘reverse” current to permii cancelling out 
-iiy remaining or idling current and thus insuring 
fc true Zero reading. 

Since (he griil of this tube draws none or 
negligible current, by connecting potentials in 
r‘-verse oriler to the grid of the tube, the plate- 
c rrrent cancelling etfect of the bins is overcome 
and plate current flows once more through the 
meter. The meter is then calibrated, so that 
v'rious potentials applied to the grhl produce 
e irresponding plate current readings of the meter. 
As a rule, the con.struction and calibration of an 
erficient V.-T. voltmeter is i|Uite a problem. 

A SERVICING-TYPE V,-T. VOLTMETER 

A very successful unit with several features 
ftr servicing demand.s is that shown in Fig. A. 
It is exceedingly .stable in operation ; is well 
C'. ibrated ; operates from either 110 V. A.C. or 
DC.; and measures both A.C. ami D.C. poten¬ 
tials. The wiring diagram is shown in Fig. 1, 
at i. as will be noted. 3 tubes are employcil. 

The first tube, a 6C6, is used ;is a “concten.ser- 
di )de rectifier”, for rectification of any A.C. 
potentials to l)e measured. The second lube, a 76, 
is the V.-T. meter stage; and the third tube, 
another 76, serves as the power rectifier tube 
operating from either a llO-V. A.C. nr D.C. 
line. The >'en.sitivily of the unit may he controlieu 
by the "reverse-current** contrulling resistor 
(which serves to deflect (he indicator beyond 


zero), the more reverse current applie<l the 
gi*eaier the sensitivity. 

NOVEL VOLTAGE DIVIDER 

Attention is calleit to the novel voltage divider 
arraiigenient employer! acros.s the A.C. and D.C- 
voltage input terminals. This divider consists 
of a series connection of very high resistances 
which enable ire vein I ranges of A.C. and D.C. 
potentials to be measured by the voltmeter stage. 

The conventional method is to employ an 
arrangement of resistor.*? in the plate circuit of 
the tube to permit changing the amount of 
plate voltage, thus reducing or increasing the 
sensitivity of the lube to various i aiiges of 
applietl potentials. 

In this new method, instead, the input re¬ 
sistance is fixerl reganlless of what voltage or 
circuit the meter Is applied to. In the instrument 
referred-to. the iniiut resistance is increaseil 
as the voltage range is increased (the ajiplied 
voltage to the V.-T. tube is constant), anil conse- 
ouently. the in.'^trument load is more uniform. 

The raiige.' thus obtained are 0-5, 15. ami 160 
V. on A.C.. and 0-6, 20, and 60 V. on D.C. For 
conventional D.C. measurements, no special 
pains are necessary, though the loads should not 
be too long or clo.se together when chet-king D.C. 
voltages across K.F. circuits. For A.C. nioasure- 
menis, iirecaiitions nece.ssary will vary with the 
frequency being measured. For frequencies above 
•too cyvles. a low-cap.icity shieldc«l cable (such 
as employed for shieldcil antenna lead-in connec¬ 
tions to a car-radio .•^et) should he employed, or 
else the ordinary leads should be kept as short 
and as far apart as possible. 

Concerning the various applications of a V.-T. 
voltmeter, the writer has loo little space avail¬ 
able to go into its multitude of uses. Desidcs. 
up-to-date data ha.s been given in recent issues 
of lladio^Craft . (See the .March, .April and June 
1937 issues of Hodio-Cnift.) 

This tirticle has hetui prepared front data sap- 
plied bfj courtisy of Superior I nsti utnenfs Co. 



Rear view of the V.-T. Voltmeter Chassis showing 
the locations of tubes and parts. 


HOW TO MAKE A SIMPLE 4-TUBE REGENERATIVE 
A.C.-D.C. SUPERHET. 

(Continued front page 472) 


On Solar mica condenser. tOO mmf. ; 

On*! Solar mica conden.ser, 250 mmf. ; 

One Solar mica condenser, 100 mmf. ; 

On Centralah volume control with switch. 
30,000 ohms ; 

One Cornell-Dubilier electrolytic condenser, 25 
mf., 60 V. : 

Sev .n Cornell-Dubilier paper condensers, 0.05- 
mf. : 

One Cornoll-Diihilier paper condenser, O.OOl-mf. ; 
One Coniell-Diibilier paper condenser, 0.006- 

rm . ; 

*One dynamic speaker with output transformer, 
4. 00-ohm field, ch.l ; 

One (}orneIl-Dubilier elci'trolytic condenser, 176-V. 

type, 8-30 mf. ; 

Fiv« octal sockets ; 

One Stancor filter choke coil, -150 ohms, ch.2 ; 
One Raytheon K-49-C ballast tube; 

On«' Raytheon type 6A8 tube ; 

One Raytheon type 6J7 tube; 

One Raytheon typo 25L6 tube; 


One Raytheon typo 25X6 ; 

•One line cord and plug ; 

One homemade chassis : 

•One airplane dial; 

•Two knobs; 

One Continental Carbon ro^istor. ,500 ohms, 
•/j-W. ; 

One Continental Carbon resistor, 50,000 ohm' . 
'/fe-W. ; 

One Continental Carbon resistor, 30,000 ohms, 

’.^-W. : 

One Continental Carbon resistor, 10,000 ohms. 
V,.W ; 

Three Continental Carbon resistors, 0.5-meg., 
Vj-W. ; 

One Continental Carlion resistor, 0.2-meg., */6-W. ; 
One Continental Carbon resistor, 0..5-meg., 1 W. ; 
One Continental Carbon resistor, 2 megs., ^4-W. ; 
Hook-up wire, hardware, etc. 

•Most Radio mail order houses can supply this 
item if properly identified as to title of article, 
issue (month) of liadio^Craft and year. 

Please Sa]i That You Saw It in Radio-Craft 



'A' Simplified, easy-reading scale, AC read¬ 
ings on single AC arc 

'A' Decibel readings for sound measurement 
'A' Current ranges for auto testing 
'A' New, improved rectifier circuit.. . accu¬ 
racy (WESTON guaranteed) Z% on nor¬ 
mal frequencies 

'A' Temperature error(WESTON guaranteed) 
within 2® from 40®F to nO®F 
'A' 20,000 ohms-per-volt. ., big, depend¬ 
able, 50 microampere WESTON Meter 
'A' Broad ranges to meet every require¬ 
ment testing receivers, transmitters, tel¬ 
evision, vacuum tube and cathode ray 
equipment, sensitive relay circuits, etc. 

'A' Sound engineering expert craftsman¬ 
ship ... highest quality parts...dependa* 
brfity for years 

Resolve, now, to start the year right with 
dependable test equipment . . . equipment 
that remains dependable and stays service¬ 
able throughout the years. When you buy 
an analyzer, for example, be sure it’s the 
Weston 772, for no other analyzer has a 
proved Weston Meter . . . resistors of 
equal precision and stability . . . perfected 
Weston silver contact switches, and other 
materials and parts of Weston* s high 
quality standards. Start the year right . . . 
end it with more profit , . . with Weston 
test equipment. Send coupon for complete 
information. 

Weston 

1/fsfn/me/ifs 


Wt'sloii Eli'ctriral In^trii(Corporation 
Freliii!;iitjy<irii Avrniie, Newark, N. J. 

SoihI r4im|>Irfo information on WESTON Radio 
Insirtiilients. 


NAME . . . . . 

address .. . 

CITY .. . ST.ATE™ 
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THEY’RE all in the New 

FREE 1938 Catalog 

Standard Make Radio Sets 

MODGLT/S rataloK of Siaiidanl sels lius croaied n sensa 
lion in Hie radio world. This marvelous -<4 |ia>;e hook lisis 
over 40 iJ dilTereitt makes and models of home eleciiie seis, 
farm i>aiu-iy sets ami aiilo radios, made ■)>' titc leading lia- 
lionally advertised iiianufaciurers. such as lU'A 'riiilco— 
G K — Zenith .MotoruU — iielco—Orunow — t losUy- Sirotn- 
berg Carisoii — Kadeltc — Emetsuii -Fada—liaroil—liaison 
and others, if you tie Ititeresied in radius, get this 
Kncyclooediu on Standard Itadiu Sets and details hovv you 
can make money in your Share or tull time. DO IT 
TODAY. 


Mail coupon to address nearest you. 



ModeUk 

Since 1889 
Dept. D-9, 
Cortlandt St.. 
New York, N. Y. 

56 \V, Washington St.. 
Chicago. III. 

57 Forsyth St,, 
Atlanta. Ga. 


MODELL’S. Dept, D-9. 

58 Cortlandt St.. New York City, N. Y, 

□ Send me your 14 -page 1938 oataloK 

□ ilow may I Increase my income 

NAME . 

ADDHE.SS . 

CITY . . STATE . . 

P<isto coupon on penny postcard 


Do You Like 

RADIO 

TELEVISION, 
SOUND & ELECTRICITY 

You men who want lo know the true facts 
aboul cmplovmcnl oppOriunillcs and rc> 
auiremems in radio and relaicd indusirici 
^ould have Narion.vr« new book—40 page* 
of Information and illusiraiionv. 

NATIONAL SCHOOLj 

schools 

DeptKC-2. 4000 So, Figueroa Street. Los Angeles, Calif. 
Please Send Free Book 

NAME .. AGE . . 

ADDRESS..,, ... 

CITY state 


^Qtld f^O‘C 
^OUt copij 



DEPEND ON DEPEND«DIE"( 


DON’T BUY 
TEST EQUIPMENT 

until you’ve investigated Radio City products. 
See your jobber. Write to Dept. C for catalog. 



Better - Qa icker - More Profitable Ser¬ 
vicing with RADIO CHASSIS CRADLE 



Service shops reed the 
UADIO GIMIILE (chassis 
Cradle) for eiMelent servlc- 
iiiK of tcstiiitr and repair. 
Injr of receivers or anmli- 
Tiers. Efiulomeiu ciam|)S to 
rniflle viifhlch can be ad¬ 
justed to any RDftle. Ac¬ 
commodates Chassis up to 
13 X 12 X 23 Inches. Ex¬ 
cellent for <li»laylntr re¬ 
ceivers. Write for \Uu*trattd 
eireulor RCl 


WM.A.THOMAS CO. 321 CAROLINE ST., NEENAH,WISCONSIN 


Increase the Respect 
and Confidence of your 

customers by reiuvenating their old radio with 
a Wright-DeCoster Speaker, 

Write tor literature and 
name of nearest distributor. 

WRIGHT-DE COSTER, INC., 

2251 University Ave.. St. Paul, Minn. 


SERVICING Q. & A 

(Continued irom vogc 181) 


minimum-capacity setting so that the oscillator 
svill track 456 kc. above fre<iiiency of tuned sig¬ 
nal. There are usually 2 settings of the oscillator 
high-frequency trimmer. The one of minimum 
capacity is correct. 


OSCILLATION 

(41) Abe Engle, Rivertlale, N. Y. 

(Q.) I have an A.C.-D.C. American Bosch 601 
receiver which whistle.s. Have checked voltages 
and replaced most condensers. Can you inform me 
as to what the troutde is? 

(A.) A whistling condition in the receiver 
mentioned in your inquiry may be due to any 
one of several causes. You do not state whether 
the whistle or oscillation is present over the 
entire broadcast band, when tuning any station 
to resonance, or only upon certain stations. 

Oscillation over the eritire band in these re¬ 
ceivers is generally due to a loss in capacity of 
either or both filter condensers. Try shunting a 
0.1-mf. -lOO-V. pa her condenser across the sec¬ 
ond filter, should you find that replacement of 
either or lx)th filter condensers fails to relieve 
j the difficulty. 

A whistle heard when tuning any station to 
resonance may be duo to an aerial that is much 
too long. A whistle only upon certain stations 
at the low-frequency end of the broadcast band 
I most likely is image-fre<iuency interference and 
may be corrected by shifting the intermediate 
I frequency to a higher frequency. Tliis necessi'* 

, tales the use of a signal generator and rocalibra- 
' tion of the dial by adjustment of oscillator 


CHANGING POSITION OF 
VOLUME CONTROL 

(12) C. A. Anderson, Harrow, Ont., Canada. 

(Q.) I have difficulty with a Zenith Radio 
model 91-92, The A.V.C. system does not work 
very steadily and is distortevl. Could you give me 
the value of the volume control which, in the 
first series of this radio line, was in the A.V.C- 
circuit?; the second series used the volume con¬ 
trol in the audio circuit. Please tell me the value 
of the I'esistor used to replace the volume control 
in the A.V.C. when it is moved lo the audio 
circuit. 

(A.) The value of the volume control for the 
early Zenith model 91-92 is 4,500 ohms, and is 
used in the cathode circuit of the A.V.C. 2 4 
tube. The control for audio regulation in the 
second series of this model is 250.000 ohms and 
is connecte<.l as shown in Fig. Q.-42. In replacing 
the former system with the latter type use a 
resistor that is variable from approximately zero 
to 4,000 ohms and at least a 20-W. unit for 
current dissipation. 


VIBRATOR HASH 

(43) Herman F,. Piame. Fonda. N. Y. 

(Q.) I am writing about a United Motors 
radio set. 32-V. D.C. model 4040, This set has 
excessive vibrator noise which can be tuned in 
fiom 610 to 800 kc. It is more noticeable during 
the day. I tried anothei' vibrator but tiie noise 
was the same. Poor volume during the day is 
experienced iluring the day from 540 to 860 kc. 
New tubes did not help. Will you please help me 
in this problem ? 

(A.) The noise pick-uP on the United Motors 
32 V. D.C. receiver, model 40l9, heard prin¬ 
cipally from 510 to 800 kc, may be retiuced or 
eliminated by following one or all of the following 
methods. 

It is essential that the vibrator case be securely 
grounded to the receiver and a good ground con¬ 
nection made to the receiver. Replace the input 
filter condenser of the “B” supply. Check and/or 
replace the vibrator buffer condenser. Use only 
an exact replacement for the buffer condenser 
if found necessary. 

Erect a good long antenna as far as passible 
from the voltage supply for the receiver. Should 
these suggestions fail, realign the receiver com¬ 
pletely, adjusting the padder carefully. 




Fig. Cp42. Location of defective volume control. 


NEW RADIO ITEMS FOR CAR OWNERS 

(Continued from page 482) 


.shaft. Increasing the tension raises the speed at 
w-hich the cont.acts will close and reducing the 
tension lowers it. 

To test for proper operation tune the receiver 
to a local station and ailJust the volume to an 
output of approximately 1 watt. When the 
paddle on the air switch is swung back against 
its stop the volume should be increased to 1-4 
times the original output. If there is no change 
in volume disconnect the lead from the air 
Switch and ground lo the cylinder head. If 
groun<ling this lea<l increases the volume, check 
the contact points in the sw’itch to see that they 
are not sticking or dirty. If grounding this lead 
docs not chtinge the volume check the lead where 
it enters the receiver for open or loose con¬ 
nection. 

Diffusion-Louver Car-Radio Set. In place of 
the usual cloth or metal .screen over the loiul- 
speaker. the new Firestone auto-raElio sets for 
1938 utilize louvers or vanes that slant down¬ 
ward, as shown in Fig. D. We hereby christen 
this .set “the driver’s friend,’* for it is kind to 
the driver; the louvers tend to direct the sounds 
from the loudspeaker tosvard the rear of the 
car, instead of nearly blasting the driver out of 
his scat, when the volume is brought up to 

Please Say That You Saw It Radio-Craft 


meet hack-seat listening requirements. 

Trailer and Home Dual-Wave Radio Set. 
Radio sets for the trailer have undergone changes 
lo meet the specific needs of this type of service. 
Newe-st in this line is the radio set shown in 
Fig. E. It operates on either 6 V. D.C. (storage 
battery, ordinarily), or on 110 V. A.C. (lighting 
current — at home or in trailer camp). Other 
points of interest: 2 wavebands — 200 to 515 
meters, and 64.5 to 16.5 meters; set may be used 
with privacy plug in, secret volume governor, 
and remote loudspeaker. This set is made by 
Zenith. 

Long-Wave Converter for Car-Radio Sets. If 
it’s Government weather reports, lake and coast¬ 
wise ship signals, or beacon and airplane signals 
you want to hear on your car-radio set. here's 
a converter you connect to the antenna and 
ground posts of your car-radio set. to do the 
trick. This instrument was mentioned in liadio- 
Craft hist month : it is reproduced here, together 
with its schematic circuit, as a matter of com¬ 
pleteness ; the circuit, which was not shown last 
month. IS given in Fig. 1 (the unit appears, 
pictorially, to the right of it). Tuning range is 
130 to 430 kc. (2.307 to 697 meters). Converter 
is made by ABC Radio Laboratories. 
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IS RADIO SERVICING MERELY A 
STEPPING STONE TO HIGHER POSITIONS 
IN THE INDUSTRY? 

(Continued from payc 486) 


fnd O aervicine. However n ninn can’t l)Teak into 
the radio service field. The most <lirticutt l^isk 
poi’ lible IS to learn how to learn the art of radio 
sen. icing. Everything mentioned in this article 
is (orrect but the hardest thing for any man 
wai ting to learn radio is hoia. vhere. and when 
I g't through hove 1 found out what I want. 

(<ur means of radio education has so many 
evil, that it is extiemely difficult to advise :i man 
the <!orrect way to learn radio. I feel confident I 
hav ^ the solution to 7nost of those problems and 
som day some one will put them into practice. 
Ho\’ever that is not answering the tiuestion 
be fere us. 

Jlr. Kennedy states, "Radio servicing is not a 
goal but a stepping-stone . . . " My opinion 
is ;tJio servicing is a testittg laboratonf- A 
perton interested iti radio, tries tlie radio service 
game. Here he learns a lot. He finds out many 
things; a few are listotl below; 

(k) Whether or not he likes radio; 

(b) Whether or not he has what it takes, 
eduention, experience, adaptatnlity, personality, 
and hundreds of essentials not found in books, 
map 2.ine.=5, or correspondence courses or schools. 

(c I The man with inte.stinal fort it ^de anti 
amh tion continues, the others ilrop out; 

(< » If he likes radio and expects to make it 
a vt*cation. it affortls him the opportunity of 
learning just what it is in ratlio he likes l>est 
and wants to pursue. It may he. and often is, 
superior radio service. 

of the big men in radio were at one time 
or a lother ratlio Service Men ; however they were 
also a lot of /mma. or bellows intcrestetl in 
ama.eur radio at (he top. Both of these methods 
seem to be the starting point of kintlergarten 
of r \dio promotion. Yet a great many hams 
and radio Service Men never reach the 1st Gratle 
in r dio. 

It IS absolutely true that you must like radio 
to bi able to find it a pleasure; you must like 
any .ype of work to succeed, but there is more 
to the game than liking railio to be a success. 
Likirg radio is essential yet only one factor. It 
take a lot more than liking a certain thing to 
succeed in it. 

Ex tCrimcnt. Radio service work is an ex¬ 
perimental laboratory. Unfortunately an cx- 
iremtiy large percentage of the radio Service 
Men experiment, find some very startling an¬ 
swer? yet arc unable to analyze this experiment 
for their own benefit. Hundreds of inventions 
have been patented but perhaps the man per¬ 
form iig the experiment revealing this invention 
did n it get the patent. Why? He mailo (he ex- 
periitent. wrote it down, and then didn't realize 
what he had found. Simply got the results with¬ 
out understanding their meaning, someone else 
got h 'Id of the notes on the experiment and saw 
w'hat actually was found. The man who experi¬ 
mented with soda drinks and found Coca Cola 
had to be told to BOTTLE IT. before it was 
poput ir. 

Radio service brings you close to people, you 
find out their secrets, the way to get along, etc., 
but unless you use them to your own ail vantage 
this means nothing. Maybe the thrill in radio 
is selling, designing or building, but unless radio 
service points this out to you and you learn to 
grasp r. all is lost. 

"Le. radio service lead you to this goal,” states 
Kennedy, then gives a lot of IF's, and certain 
condit «3ns one must have or be able to acquire. 
Exceedingly interesting, but exceptionally ditTicuIt 
to obt .in. 

My interpretation of ‘Ts Radio Your Voca¬ 
tion?' is a picture of the few successful radio 
Servic • Men. It is like a painting of the bloom 
of a eautiful rose without showing the stem 
and a I the thorns. To one already in the radio 
service business, it shows what we most desire, 
what all hope for, and few* ever get. To the 
radio 'n.an who is about to start in the radio 
service business it is a picture of encourage¬ 
ment, instilling enthu.«iiasm and ambition but 
a wrt' ig conception of the most probable out¬ 
come. 

If al 'he money I needed wa.s at my command, 
it wou J not be spent for pleasure, on myself 
or family, or to encourage young men to take 
up rad o. rather it would be spent to develop the 
educati nal system making the dreams of this 
article c«)me true. The pre.sent-<lay Service Men 
dream of these things, but at present there is 


no system of e<lucation complete enough to give 
all the essenli.ils in making thc.se dreams come 
true. Only the men that have exceedingly broad 
mind.s. are ambitious, well read, with proper 
technical training and opportunity to get the 
required experience and outside advice on this 
experience, arc fitted to accomplish the goal set 
forth in "Is Radio Your Vocation?”. 

My suggestion is let’s have less theorizing, or 
day dreaming and unite in a plan to accomplish 
our goals in radio. 

Roger H. Hertei . 
c/o Radio Service Dept., 
Aytderson Electric Co., 

Wahoo, Nebraska. 


AWARD 

Editor, RADIO-CRAFT 

My personal opinions toward "Radio as a 
Vocation" ; 

I firmly believe many things that Mr. Kennedy 
said; it is very true that most Service Men live 
mostly on their wit. As a true reader of Radio- 
Craft I come from Decatur, HI., and am only 
visiting here in Wellington. In Decatur, a popu¬ 
lation of 60.000. only 3 out of 25 to 30 Service 
Men make .a decent living or a W’age of $25 a 
week. 

The others live on their imagination ; even 
those-with a business hardly get along. 1 know 
of one house that services an average of 200 
sets a month, won't pay their men but $12 a 
week, and after you have worked there for 
more than 2 years they might pay you SiG to 
$18. but on top of that you still must furnish 
j-our Own tools and equipment. What do you 
think of that ? 

I might say further that in some larger city 
yon might get more, but oh ! your living expenses. 

I also firmly believe that radio service is a 
very good stepping-stone to other fields such as 
dealer, designer, chief engineers, etc., and by 
some other ability they march forward to 
greater success. 

1 also think you mu.*«t like your work, in this 
way you are willing to put in many hours in 
study, research and also in experimentation : in 
this way we learn many things that we wouldn't 
know otherwise. You have to like a certain thing 
before we can make a success of it. 

It is very true that servicing brings ns face- 
to-face with all pi-ohlems of life; also the ways 
of the people. In order to sell well, you must 
know your customer, hb way.*?, quality of mer¬ 
chandise that he wants, and also his attitude. 
The best salesman is the one who can place 
his customer the minute he steps into the store. 

(But after all no matter liow goo<l you are 
at anything it just seems like you have to have 
a pull to get there.) 

After all, in my experience, most all dealers 
I have spoken to and whose business I have 
looked over, radio is just ,a sideline to over 80 
per cent of the dealers. 

They place radio together with electrical, re¬ 
frigerator, keys, bicycles, and many other forms. 

We al) hope; no matter how we work it out, 
our aim is to make a living. 

Kenneth Barh, 

Decatur, III. (Wellington, Tex.) 


AWARD 

EiitOT, HADIO-CRAFT: 

I can very ea.sjly agree with Mr. Kennedy's 
statements in the November issue of Radio-Craft. 
About 4 years ago I was a nulio Service Man 
with a small place of business in New York City. 
1 had gone to Evening School for 2 years and 
studied radio repairing. Upon gra<luation I had 
borrowe?! some $300 and opened a radio retail 
store. Somehow thing.s didn’t work out ns I 
planncf] and all my hopes and ambitions were 
shattercfl. 

Somehow all was not dark for me. I took a 
Civil Service position with the U. S. Govern¬ 
ment as a clerk an<I for 1 years 1 worked ns 
a public .servant. Radio and radio servicing were 
far from my mind. I felt that it was a field 
that was overcrriwded, a field that could never 
amount to much. 

But the ohl blood boilcfl in mo. I had that 
(Continued on follmving page) 



You fans who want, real DY must have a 
RACO SHORT-WAVK RECEIVER. Any 
one of the many RACO sct.s pulls in sta¬ 
tions from far coriier.s of the globe. 
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tubo irhlfh makes possible hliili plover outifut 
w*.ih an Inexpensive A.t'.-M.C. power supply, 
oPeiatlni; fropj any type of 110-volt «'UrTent. 
Here Is the famous Cl.tl'PEU elirult. The same 
stis’Oili. nnn-rrilieil tunitic: romUIned retfenera- 
llon and nuher-recrnCraMon: separate banrtspread 
and ultra-hifih freuiiency tunlnfr rondenser: 5 
Ineli dynamir speaker: 3 to oW merer lunim? 
ranee: airtoniatle earphone jaek: In fact, all of 
th« splendid fe;uurrs whleli make the CbIPI*bR 
eirruit a tiemrudoils sucioss. 


ASK THE MAN WHO OWNS A CLIPPER- 


LOOK AT HIS LOG* 
COMPLETE KIT WITH ALL PARTS 
ASSEMBLED .md wiring diagram; less 
only tubes anil cabinet, unwIred . 


$12^0 


riliirk erarkle finish eabinet .. 1.80 

M urhed set of five lubes , .. ., . 3.20 

Wiring . 2.90 

UNIVERSAL CLIPPER — COMPLETE. vrith 

b[,i(k rraekle rahliiet (2<r x 10“ x 9“l: five tubes; 
6K7, -—fJ'iC. S.'jLd, 2:>Z6(:; ready t.> operate, 
■ind onc'.'r.ir KuaiauU-e, 

Special Complete Price . $19.50 


RANGER 

s \ ^___^__ 



IN THIS SPLEN¬ 
DID ALL-WAVE SET! You will be astounded at 
tlie way It brinKs forelcners rolUnjr in. Yei, 
and separates them, tool Uses supersensitivo 
eUctrnrt eouhlcd regenerative circuit tfiving 
smooth tuning and perfect regeneration control 
over Its entire <vave.Ien»rth range. Tunes from 
15 to 550 meters with positively no skips. 
RANGER 3-TUBE UNIVERSAL A.C.- 
D.C.— «)mi)tefe kit, assembled but not SJ SQ 
wired, iticluditig wiring liiagram and 
broadcast coil hut less cahinet and tubes 

3 additional coils (15 to 200 meters). 60 

Crystallized metal cahinet . 90 

Set of three tubes (2 —6J5G: 1 —6.\7i . 1,35 

Wired and tested . 1.40 

SPECIAL COMPLETE PRICE with all coils, 
cahinet and tubes. xs-Ired and tested, with ono- 
yoar guarantee . 8.25 

FREE Q qicM^ ! 

Kit*. rerolvrr*. c*on- 

verirrH, nn* f 1 

(rnuo Infornimion — 
everything you'd cxthm-I 
to find In 0 complete 
nhiirl .\v;ive rnf.-i at 
arieem .i«toundjngly low. 

Write todav for IIACO’.*? 

LATEST SHORT-WAVE 
CATALOG — tllUHtr.'ttlng 

nod technicalty dcHCrilt- .^1 

ing KACO'S complete 
line of long <ll*itancc 
receivers. 

ADDRESS DEPT. RC*238 
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... Men! 

HERE IS THE 
MODERH MIRACLE 
WATER PEN— 


W HEREVER there’s water, 
there's ink—for the MIRA¬ 
CLE WATER PEN. There's a tiny 
ink cartridge in the barrel of the 
pen—two or three lilts o£ tlic suc¬ 
tion lever and the pen is completely 
filled. One small ink cartridge keeps 
this modern pen supplied with ink 
for many months. 


All parts of MIRACLE WATER 
PEN are acid ’'‘corrosion'' proof. 
Nibs are 14-karal gold-plated. Air¬ 
tight inner cap keeps pen moist at 
all times. The ordinary fluid capac¬ 
ity is almost twice other j>ens. Five 
additional ink cartridges are care¬ 
fully hidden in a reserve chamber. 
MIRACLE IF ATE R rEi\S carry a 
life-time guarantee. 


Order your MIR- 
ACLE WATER 
PEN today — liy 
mail. Sent POST- 
PA I D anywhere 
upon receipt ot 
check, money oi- 
<ier or cash for 
$ 1 . 50 . Regular 
$4.00 value. 



GRENPARK COMPANY 

1229 Park Row Bldg., New York, N. Y. 


! CKEN’PARK COMPANY IiC-238 J 

J 1229 Park Row hldjr., New York, N. - | 

I Gentlemen: Enclosed you will And mr remittance of | 

i $ .for which send me..., . MlR.sCI.E J 

I >\ ATKK I’l'.VS at ihic noll.ir and Flfiy Cents. I 
I e.ich. VUIT auk T(» SK.NO .MK TIlK | 

I PKN I'OsTaOK IMtKrAin. (In U.SS.A. only > | 


■ V 

I 2v.inic . 

I 

f Address 


■ City .. j 

Z (Send rciulttanco hy check, money order, unused _ 

■ U. S. l*oiU«e Stamps. Itcy later letter if you send ■ 

• rash with order.) ' J 


(Continued.frOm precedinp page) 
inventive and mechanical lust in nie. 1 couldn’t 
very readily work as a clerk when I knew I 
lonkTod to continue in radio. So I enrolled as a 
student in the National Kadio Institute. I feel 
that with the added knowledge and training I 
will obtain, and the little exi>erience I’ve already 
had as a Service Man I can again be doing 
radio servicing. 

But, and it is a big ‘’but,” I will never be a 
Service Man before 1 am sure 1 can succeed as 
one. In other words I won't stop with service 
work. I am going to specialize in aircraft radio 
design and feel that then and only then will 
1 really reach my goal. I am quite sure that 
many radio Service Men are pairpers who never 
will amount to more than the average man 
with only a modest living wage. I've seen it 
and I know. I’ve been in that condition myself 
which certainly ought to prove my statements 
twofold. 

Harry Kingei., 
Waalipngton, D. C. 


HONORABLE MENTION 

Editor. R.ADIO.CRAFT; 

In response to the article ‘‘Is Radio Your 
Vocation ?” in the November issue of Radio- 
Craft: 

I believe that the training and actual experi¬ 
ence acquired by a good Service Man would be 
a valuable asset and stepping-stone to a posi¬ 
tion much higher (in salary at least) in the 
radio industry. However, I do not think that the 
fact that he was thoroughly trained, and had 
several >*ears of e.xperience to his credit, would 
be sufficient to qualify him for an executive 
position at a large salary. I think that in addi¬ 
tion to the practical knowledge, the executive 
must have a more or less natural tendency toward 
leadership and have business ability to be suc¬ 
cessful ns an executive. 

I believe also that there i.s an unlimited oppor¬ 
tunity, in the ficUl of service, for a man well- 
trained in that branch of the industry to reach 
a goal worthy of anyone’s ambition. As things 
are today, too much emphasis is placed on 
“speed an<l production” anil the Service Man 
whose policy is to do the very best work possible, 
even though bus prices are at first considered 
rather high, will eventually win out and find 
himself with a thriving business of his own 
which properly handled should net him as good 
a living (all things considered) as any execu¬ 
tive or managerial position could possibly do, 
Alrert F. Harriman. 

Erving, Mass. 


HONORABLE MENTION 

Editor. RADIO-CRAFT: 

In answer to Mr. J. P. Kennedy’s article in 
the November issue of Jiadto-Craft, I find that 
while I agree to part of what he says I also 
must disagree with him. True that some of our 
greatest engineers and manufacturers were once 
Service Men. But what of it! One cannot start 
from the top of the ladder. Servicing in my 
I opinion is the best way to start out because 
I one learns many interesting things repairing 
sets. He learns the many peculiarities which can 
make a radio stop playing, things which are 
so siniple and yet can ke<‘p one in the dark for 
a long time unlil discovered. Mainly one finds 
out the many Service Men in the field who 
cannot do a job right because of not enough 
experience and intelligence of the subject as 
a whole. 

I agree that one must like radio to select it 
as a vocation and because of this should advance 
from a simple Service Man into a larger field 
in radio. 

However. I think radio service is at least one 
of the vocations that will not be crowdeil for a 
while yet. That is where I disagree with Mr. 
Kennedy. There is alway.^ room for a good Serv¬ 
ice Man. I have had many complaints about jobs 
being done improperly but I believe that these 
men will sooner or later be forced out by them¬ 
selves because of this inability to compete with 
a Service Man who has thorough knowledge 
on the subject. Many men are only doing this 
as means of scraping a few more pennies either 
down in a basement or in a garage but how long 
can they last? Magazines such as Hadio~Craft, 
and newspaper articles, have recently been open¬ 
ing the eyes of the public to these incapable 
men and gyps, and people will not patronize 

Please Say That You Saw It in Radio-Craft 
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ytneni, P. /I., 

cHome PeocPuiUu^ atud 

>oiUeA Padio BuLjacii 
THE ANSWER^ 

The RADIO-CRAFT 
LIBRARY SERIES 


The RADIO-CRAFT LIBRARY SERIES has 
been the foundation for instruction for thousands 
in radio—in one or more of its specialized 
branches. For P..A. there’s a book-—for Auto 
Radio Servicing there’s another—for Home Re¬ 
cording there’s also a valuable text — for Theory 
of Vnouum Tubes — for Specialized Diagrams — for 
Servicing Various Receivers — f«r Test Equipment 
—and other subjects—each has a special volume- 


Radio’s most noted writers—ClifTord E. Denton. 
Louis Martin, Robert Hertzl^erg, U. D. \Vash- 
burne, Joseph T. Bernsley and others are the 
authors of books in the LIBRARY SERIES. 


Each book contains 61 pages — measures 6x9 
inches. The number of illustrations in the books 
vary from 50 to 120. Each volume sturdily bound 
with flexible cover. BOOKS ARB UNIFORM. 

Here are the titles: 

2. MODERN VACUUM TUBES. 

3. THE SUPERHETERODYNE BOOK. 

5. HOW TO BECOME A SERVICE MAN. 

6. BRINGING ELECTRIC SETS UP TO DATE. 

8. RADIO QUESTIONS AND ANSWERS. 

9. automobile RADIO AND SERVICING. 

10. HOME RECORDING ANO ALL ABOUT IT. 

12. PUBLIC ADDRESS INSTALLATION AND SERV. 

ICE. 

13. ABC OF AIR CONDITIONING. 

14. POCKET RADIO GUIOE. 

15. ABC OF REFRIGERATION. 

17. SERVICING WITH SET ANALYZERS. 


To order any one or more of the volumes in the 
50c RADIO-CRAFT Library Series clip—fill— 
and mail coupon below, with remittance, to 
IIADCRAFT PUBLICATIONS. Inc.. 99 Hudson 
Street, New York, N. Y. 



ANALYSIS 


MAIL COUPON TODAY! 


RADCRAFT PUBLICATIONS. INC. RC.238 
99 Hudson St., New York. N. Y. 

Gentlemen: I h.iv* rlrrlcd beloiv the 
rorrespomllng to the titles In the lt.\l)IO*CU SF'r 
l/ibraiy Scries. .My reiidU.iiieo for tlio umouiU of 

$- U enclosed. 

2 3 5 G 8 9 10 12 13 U 15 1‘ 

Nome . 

Address . 

aiy. .Stiito 

Books sent PREPAID In U.S.A. only. 
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tfien 80 easily as was done before. So instead 
of diacouraging men who wish to learn radio 
ser iee I am for encouraging them as long as 
they like it and are willing to give the i>ublic 
full benefit of their knowledge. 

S, DiGiaComo, 
h’ew Yorkt N, Y. 


HONORABLE MENTION 

Dca" Sir: 

\ I Quite agree with Mr. Kennedy when he 
say^ that radio service work is just a stePping- 
ston- to better radio positions. 

I know this from my own experience as well 
as that of several frienils. I am a Service Man 
in a small townr being the only one in the busi¬ 
ness I do this work in my spare timo as 1 have 


not as yet found it po.ssible to make enough 
money to warrant giving up a permanent posi¬ 
tion. This of course is due mostly to the constant 
study and up-to-date euuipment that is necessary. 

Two of my very personal friend started in 
the service field just the same as I have. They 
have now each obtaine<l goo<l positions with two 
of the larger radio manufacturing companies, 
due to what they learned while doing service 
work. 

There will never bo any more for any Service 
Man until the field has been cleane<l of the 
“gyps” and “chiselers” in the game. This, and 
a standard price scale, will make service work 
both pleasant and profitable for the honest and 
efficient Service Man. 

Very truly yours, 

Malcolm Coffus. 

Groveland, Ataan. 


THE RADIO MONTH IN REVIEW 

(Continued from page 455) 


by a wmcentric transmission line through goniom¬ 
eter an<l line-branching unit, splitting power 
e<iua.]y to each tower tuning unit. Each 21-ton 
to we ■ rests on 100 tons of concrete over piles, 
and is hurricane-proof. The station is markeil 
for aviators, lying centrally among 5 New York 
airports, notwithstanding open-area location. 

First award of the Armstrong medal of the 
Kadio Club of America was made to Dr. Louis A. 
Haze Line, neutrodyne inventor, at the club’s 
annu^cd dinner last month, 

RADIO’S TIMELY 
PROBLEMS 

E xplaining why u. S. manufacturers can¬ 
not sell radios in Australia, the American 
Department of State told the R.M.A. last month 
that he Australian Government owns 51^ of 
stock n radio factories down under. The reply 
of th< Australians ha.s not arrive<l. 

Fed ;ral Tra<le Commission cracked down last 
month on "S-tube performance” as a slogan for 
sets without 5 tubes. If used, it must be pre¬ 
ceded by ”4 tul)cs” or what it has. 

Phileo, of Phjlly, announced pro»luction of its 
lO.OOO.ntlOth set last month. This was presented 
to 8h( t-in veterans at Walter Heed Hospital. 
Washington, on Armistice Day, while duplicates 
were iiven to other veterans’ hospitals : com¬ 
mentator Hoake Carter making the speech for 
the dor or, and War Secretary Woodring accepting. 

470,S<6 commercial scripts were file<l by 
radio ftaLions with F.T.C. during one year, that 
commirj»ion rcporUxl last month ; of that num¬ 
ber, 2 .558 were set aside for examination of 
their contents to determine whether advertising 
might be false or mLslea<ling. 

In F igland, B.B.C. will use a strictly direc¬ 
tional mike for pick-up broadcasts ; it responds 
only to lips held close to it, and cuts otT when 
the holder’s grip is relaxed. Not only asides and 



New Yofti City’i new transmitter in Greenpoint, 
Brooklyn, is centrally located to efficiently serve 
the entire city. 


background noise are cut ofT, Reynolds stated 
last month, but it will prevent recurrence of 1 
•'butting in” by the public, which was becoming 
a recognized sport, if not cricket. 

NHC, having cut Gen. “Ironpants” Hugh , 
Johnson ofT the air last month, because of j 
difTerence of opinion as to discussion of “social” 
(venereal) diseases, wn< reported threatened 
with F.C.C. investigation, of attempt to censor 
campaign started by IJ. S. Public Health Service. 
No official confirmation ; but NBC made amemls 
by calling Dr. Morris Fishhein, voice of Americati 
Medical Association, to speak on subject in ^ 
’’authoritative” manner ! 

In connection with physical “fitness” campaign I 
in Britain, B.B.C. last month objected that early i 
morning setling-up broadcasts will cost $26,000 
to $50,000 yearly, because another shift of en- | 
gineers would be needed. Physical culturists yell: l 
“Hang the expense. We pay for service !“ | 

Campaign against “gyp” dealers in N. Y. City 
last month resulted in numerous fines, and 6 
workhouse sentences, for owners or employees 
convictetl of selling inferior merchandise under 
well-known brands which had been imitated. 

Amalgamation of several groups of service¬ 
men on a national basis as RSA (Radio Service¬ 
men of America) was undertaken last month, and 
temporary officers electeil; under proposetl setup, 
local chapters will be autonomous. HeadQuarters 
are 301 S. Dearborn St., Chicago. 


OPERATING NOTES 

(Continued from jxige 481) 

installevl in the cabinet, and that ample clear¬ 
ance has been allowed for vanes initially in good 
condition. 


Stromherg-Carlson Models 130 and 110. The j 
sensitivity control is a knob on the back of the 
chassis, to limit the sensitivity on broadcast re- I 
ception so that the most powerful nearby broad¬ 
cast station will not cause rectification in the ‘ 
R.F. tube and thus “blanket” the dial. It also 
is effective on “tweets”. Remember to turn this 
knob clockwise if a newly-installed receiver j 
appears to lack sensitivity. I 


Stromberg-C.'irlson Models 14.5, 150, 160 and 
180. Normal setting of the fidelity-tone control i 
is at the middle —half red, half white. All re<l | 
(High Fidelity) broadens the tuning and should | 
not be used for distance reception. All white j 
(Low Fidelity or Tone Control fully operated) 
causes mufTle<l tone and rcduce<l volume. A definite ^ 
“bump” when passing through “Normal” shows ^ 
that the selectivity is maximum and Tone Con¬ 
trol is set for Standard Fidelity. 

Stkom bbru-Carlson Solpfii Nuggets 


Grunow Models 700, 701. After replacing the 
2nd I.F. transformer, f was annoyed by com¬ 
plaints of interference from an airport station. 

The trouble was finally remedied by removing | 
the oI<l I.F. transformers from their cans and j 
connecting the secomlaries in series with the 
antenna lead in the set. The primaries were cut ' 
OfT. 

By tuning this homemade wavetrap, the inter¬ 
ference was eliminated. 

K. W. Howard 

Please Say That You Saw It in Radio-Craft 



MEN — here IS good news! The 
Sylvania Technical Manual is now 
bigger , . . better . . . more helpful 
than ever. It lists more than 200 
tube types, gives important circuit 
application information on each. 
Tells all about glass, metal, “G" 
type and Sylvania “Ballast** tubes, 
as well as those for Majestic re¬ 
ceivers. Contains valuable service 
helps such as typical circuit dia¬ 
grams, bias resistor charts, etc. 
And the Manual’s text has been 
simplified — cross references have 
been reduced. 

To top it all — the Technical 
Manual now has a new wire bind¬ 
ing that makes its pages lie fiat 
... a boon to busy servicemen. 

If you need radio information, 
you need this book. Send 25c and 
the coupon . . . you’ll get your 
copy of the Manual in just a few 
days. 

SYLVAN lA 

SCT-TCSTCD RADIO TUBES 

^mmmmmmmmmmmmmmmmmmmmmm^ 

I HYGRADE SYLVANIA CORP. RC-28 ■ 

I Emporium, Pa. | 

• Here is 25c. Send me my copy of I 

■ the new Sylvania Technical Manual. I 

• Name . * 

I I 

• Address . | 

1 I 

■ City . Stetc . I 

2 DSEaiVICBMAN □ ExPERIMlTNTiai J 

I □ Dealer □ Amateur ■ 
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Oood Xliiii^s 


in SmaU PnHmifvs 


★ AEROVOX Type PR tut)u1nr electrolytics 
pack a lot of capacity into a Hmall cartridge. 
Ideal fur filter and by-pass. 

★ Sturdy cardboard tube. 2*4" leads that won’t 
pull loose. Thorough wax sealing. 

★ 25 to 150 V. working. 5 to 50 mfd. in lower j 

voltages; 2 to 8 mfd. in higher. Also double 
sections. 25, 50 and 100 v. 5-5 and 10-10. 


.4sk Your jobber or write us direct for | 
copy of latest catalog listing these PK units I 
and many other condensers. 



Don't “sit-down” On the job! Cet 
busy and prepare yourself for the 
bigger jobs in store for technically 
trained men. CPEI offers home- 
study training in both Radio En¬ 
gineering and Service and Public 
Address work. A post card brings 
you our 4S‘page book of interest¬ 
ing facts about your future in 
Radio—and how wc can help you 
prepare for it. 

CAPITOL RADIO 

ENGINEERING INSTITUTE 

Dept. RC-a 14th a Park Road, N.W. 

WASHINGTON. D. C. 



SEND FOR 

FREE 

CATALOG 


RADIO IN IT'S ENTIRETY! 


•‘I»-A- serves Ihe trade >.«th erery need In 
asdio—complete IttO-psiie eatsloK of ns- 
Slonslty kno.n rsdio reeeUers. publle ad- 
4res», vsrt». Supol.e* and equipment. Or. 
diers shipped ssme ds* reeelved. 


COMPLETE CATALOG AVAILABLE B 



6URSTEIN-APPLEBEE CO. 


1112-14 MeCCE ST. 
KANSAS CiTYr MO. 



Teieplex 

A highly efllcleui ttxlc 
teacher usitiK heavy 6Pe- 
cially prepured waxed 
paper tape, having two 
rows of perforations. 
Write for Pree folder A -2. 
We are the originators of 
I Instrument with tapes this type instrument 
prepared by expert and xti roi r* f-rs 

contpicte course; .ill for 

S11.9S. Will, outOsetJIator. 72*74 Cortland! St., N . Y.C. 


$500,000 GENUINE 

MAJESTIC-GRICSBY CRUNOW 
REfRlCERATOR « 

RADIO PARTS. 

FOR MODELS _ 

PRIOR TO 



units 

GUARAN¬ 
TEED IB months 
SEND FOR PRICE LIST. 
GAG GENUINE MAJESTIC RE* 
FRIGIRATOR 4 RADIO PARTS SERVICE 
SBOI W. DICKENS AVE. CHICAGO, ILL 


VOLUME EXPANSION 
-MODERNIZED 

(Cofithiurd from jmfje 465) 

v{\lucs will vary with dilTcrent lul>e.9 anti onl.v 
direct tests will enable the user to note the 
proper plate cnrrenL« for the best operating 
comlition. 

DIODE TIMING IS IMPORTANT 

One other factor that is ver>' important, i 
using anu form of volume expansion, is proper 
tivnnff of the diode voltage on (;:t. The resistor 
and condenser marked KI and Cl in Figs. 3 an<l 
4 form the timing circuit ; an<l, for average 
sTieec-h ant! music reproduction the values statetl 
ill the diagrams are satisfactory. If the time 
constant is too shtot. speech then will sound 
unnatural; and if Uio long, parts of speech will 
1)0 carried over and music will drag. This type 
of distortion is very noticeable when using high 
percentages of oxpnn.<;ion. 

An interesting example of time distortion 
can be studied Ity listening to Victor record No. 
Ml 61, Itfdians in Alfjeria. Kossini. recorded by 
Toscanini. Use a high level of expansion and 
with the values indicated in Figs. 3 ami 1 for 
timing (about -second) note the di.stortion of 
the staccato passages. The reduction of the 
degree of expansion will tend to cover up this 
time distortion as far as the ear is concerned. 
However, it is l*est to speed -aip the timing If a 
high <legree of expansion is desired. 

The funeral March of a Marionette. Victor No. 
8661, is another example of the same type. Here 
the timing circuit should he speeded up if n 
high percentage of expansion is to he used. Ifoth 
records reproduce well with a time constant of 
about l/lO-second. 

A satisfactory determination of the time con¬ 
stant when resistance and capacity are employ«-d 
can he made as follows (Where time IT| is 
expressed in seconds, Resistance in megohms and 
capacity in microfarads.) : 

T R X C 

and if the desired time constant is known, then: 
T T 

H = — or C == —. 

C R 

This method of solution is really ‘’rule of the 
thumb*’, hut will he close enough to enable the 
constructor to build a switching arrangement if 
capacity changes are to be mu<lc ; or to select a 
rheostat of the proper value. For example, a 
rheostat having a range of 5.000 ohms to 0.5- 
megohm used in conjunction with a capacity of 
0.5-mf. will cover a time range of 0.0025- to 
0.2r)-second. Such a control will cover all of the 
onlinury conditions and if the resistor were to 
be increased to I megohm then the range would 
be cxtende<l to t{,-**ecotid. This timing would be 
t<»o slow for speech or music but is given to 
.‘ihow the range that can he coverwi with a single 
condenser and variable carhon-type rheostat. 

Such a control should he conveniently placet! 
for adjustment and calibrated so that the timing 
for dilTerent records can be pre-set before playing. 

The author knows many record enthusiiists 
that have catalogued their records and before 
idaying check the Volume Setting. IVr Cent 
Expansion, and the Time ConsUint. Of course, 
this seems like a lot of trouble, but, if realism 
is desired then somebody has lo make the iire- 
liminary adjustments. 

An attempt is being made in the newer re- 
cordings U) increa.'ie the volume range of the 
record. The Victor reconl No. 11932, Natoma- 
Dauficr Dance, is an excellent example. This 
record can be pinved without expansion and the 
effect is very satisfactory. However, expansion 
brings out some of the crescendo passages in a 
manner that is startling. 

A word of warning! Just because we know 
that records are compressed in recording is no 
reason that they should he over-expanded in 
reproduction. Always u.se the expander as a 
means of creating an auditory illusion. 


HOW TO RUN A LATHE 

The 33rd edition of the well-known machinists’ 
manual. "How to Run a Lathe", has recently 
been announced by its publisher. The South 
Bend Lathe Works. This new edition contains 
160 i>agcs of fundamentals an<l practical instruc¬ 
tions on every detailed phase of lathe work, in 
easily understandable language, accompanied by 
more than 300 illustrations. 
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hut it is a fact! 
The GERNSBACK 
OFFICIAL RADIO 
SERVICE MANUALS 

("I / lltrtnitih (y) 

Ct HI fain Orrr /.7.000 



TN 1931 the first Gernshack OFFICIAL RADIO 
^ SERVICE M ANUAL was published — each suc¬ 
cessive year a new volume appeared. Today over 
87.000 OFFICIAI, RADIO SERVICE MANUAI,S 
are being constantly used by radio Service Men. 

Every edition of the Manual is an encyclopedia of 
schematic diagrams. The first six volumes contain 
over 13,000 wiring diagrams. Rarely comes a set 
for servicing for which you can’t finrl the diagram 
and service information yOu need. Diagrams for 
sets which were dlstributeil in 1927 — and mariy 
marketed nrior to that date—are Dublished in 
Gernsback Manuals. 

Here is a complete listing of all the Gernsback 
OFFICIAL RADIO SERVICE MANUALS, in¬ 
cluding the two volumes of the OFFICIAL 
AUTO-RADIO SERVICE MANUALS. 


Over 

Over 

Over 

Over 

Over 

Over 

Over 

Over 


1936 MANUAL 

1.200 races—over 2.S00 Illuslratlons— B7.0O 
193S MANUAL 

1,000 races—over 3.000 Illustration*— 17.00 
1934 manual 

400 races —Over 2.000 IUuatraiIons— 13.50 
1933 manual 

700 races—Over 2.OO0 Illustr.^llona— 15-00 
1933 MANUAL 

1.000 Paces—Over 2.000 Illustrations- 55.00 
1931 MANUAL 

050 Paces—Over 1.500 IllUstratlOMs— 14.50 
1933 AUTO.MANUAL 

240 Paces—Over 500 Illustrations— 12.50 
1935 AUTO-MANUAL 

240 Paces—Over 500 lllustr«tlona— 52.50 



MAIL COUPON TODAY! 


RADCRAFT PUBLICATIONS, lnc.UC-23« 
99 Hudson St.. New York. N, Y. 

Gentlemen : Enclosed find my remlttanee of S . 

for whirh send me POSTPAID tPie Copy of the 

. OFFICEAb Il.tnio SERVICE M ANTAL. 

(.Send remittance by check or money order. 
Recbt^r teller if you send cash.) This offer is 
good only in U. $. 


Name 


Address 


City .. State 


Any of these Manuals can be ordered by filling in 
coupon below—and mailing it with your remit¬ 
tance to RADCRAFT PUBLICATIONS, fnc., 
99 Hudson Street, New York. N. Y. 


Please Say That Y'ou Saw It in Uadio-Craft 
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WESTINGHOUSE 
UNIVERSAL MOTOR 



Rpft'fii ations: 1/30 
H.P. cperatcs on elthor 
A.C. V' D.i'.. no volts, 

5000 R.r.M. Rheostat 
ean used to vary speed. 
IleU't SH". Length 
Width IH", Shaft U", one 
Inch long. Can he Used to 
drive 8e^vlng Machines. Mo<l- 
eli. liiiOing Lathe. I'oll.-hing 
Head. Drills. Grindstones, 
eU... *!te. 


no Volti 


AC ind 


M0T3R otdy 


$2-55 


MOTOR vfllli Arbor and VL” Chuck 


$3.55 


Add 2Sc lor sjtfcial pnCkiftfi and tnaHing 
unyti-hete »n V- S, A, 


MICROPHONE and RECEIVER 


TAANSMITTCR 
SRCASr piate 



' TWO CiRCUtT 

Jack 

*^in; Miernphono and telephone hend.set outfit was built 
* esp- dally for the U. S, .Nacy Aviation Corps. 

Thf Jlnltzer-Cabot Kle<trlc Company constructed the j 
outfit > Gmerntneni sl)erlflc»tlnns. ' 

The outfit eoiiiisls a iow-imi>edonce carbon micro- t 
Phone (iransmliierl. semrely fastened to a metal breast¬ 
plate, and a set of heavy-duiy, low-lmpeil.inre earphones. 
A Rt«< lally constructefi switch on the bark of the breast¬ 
plate oiitrols rite mierohhonc circuit. The eaiPhoties are 
1T.8.N I'lah type, attached to adjustable lieadliand. 
Twenlj .eight feel of very heavy weatlier and waterproof 
rondu-^ oi cable is furnlsiied. Current rrf not more than 10 
volts s lould be used, a Itorage baiiety Is the most satls- 
faclorj' current supply. ft M OA 

8. Navy Airpliinc-iypc Microphone and * 

The ^hioninn wc-inht 


V 

Itecelvn 


as dcperilled 


We forward Shipments hu Express Collect 
■! suficient poaiaqc t* »«ot included. 

WELLWORTH TRADING CO. 

560 W Washington BUd., Dept. RC-2-38, Chicago,III. 


Formulas and Recipes 

FOR THE PRACTICAL MAN 

CONTENTS OF BOOK 

1. Adhesiv'es: Glues. Cement*;. Gums. Muci^ 
lages. Lubricants. 2. Cleansinfr: Stain Kemovers, 
Paint Removers. Hleaehes, CleaninK Fluids. 3. 
Meta) Craft: Coloring, Oxyclizing. Plating. Uc> , 
pairint Welding, Polishes. Alloys, Solders. Amal- 
gams. . Paints: Coloi-s, Stains, Varnishes, Enam¬ 
els. L intinous Paint, Washable Paint: Paint- 
Remov ng. Waterproofing, Fireproofing. 5. Glass- 
Workii g: Cutting, Drilling, Itoring, Bending. 
Blowinr, Etching, Engraving, Frosting, Silver¬ 
ing, etc. 6. W'ood-craft: Fillers, Fireproofing, 
Aci(i-prt>ofing, Waterproofing; Furniture Polishes, 
Finishes, etc. 7. Inks: Recipes, Eratlicators. Ink 
Stain removers; Special Inks: Colored, Indelible. 
Sympathetic, Invisible, Hectograph. 8. Photog¬ 
raphy: Developers, Emulsions, Fixers. Sensitizing. 
Toning Printing. 1‘hotographic Paiier, Blue¬ 
print } aper. fl. Antidotes for Poisons. Remedies 
for Burns and Scalds, Disinfectants. First-Aid in 
Accider U, Emergency Remedies. Home Remedies. 
10. Pre taratlon. Manipulation. Handling. Mixing. 
Measuring, Weighing, Filtering. Straining Solu¬ 
tions • hist of Technical Substances ; Emulsifying : 
Use of Hydrometer. Use of Thermometer ; Tables 
of W'eights aiul Measures, Decimal Sysiem. Use¬ 
ful Tab c&. 


Price 50c 


Postpaid 


TUCHiVIKAX 

Dipision RC-238 

556 W. WASHINGTON BLVD. CHICAGO. ILL. 


HOW RADIO HANDLED THE 
ELECTIONS! 

fCoritiMued from paoc 175) 
the Mutual ch.ain. was even more el.aborate. 
There were “remotes” from the headquarters of 
La Guardia, the re-clectcd mayor, of Mahoney, 
his opponent, of Dewey and Hasting.s, the candi¬ 
dates for the ofljce of District Attorney, from 
the m.'iniuee of the Hotel Astor in Times Square 
and from Trans-Radio News Service, all in 
New York. These were suiiplemeutcrl hy aildi- 
tional spot pick-tips in the headriuarlers of 
Senator MoOre and from the studio in which 
Senator Clee, his rival candidate for the governor¬ 
ship of New .ler.<ey delivered a last-minute broad¬ 
cast. Editorial Rooms of the Sewarh Eveninij 
News —a total of H remote points. 

WMCA. key of the Intercity Network, went 
even farther afield with remotes through stations 
WIP and WMEX giving the local return.s from 
Philadelphia and Boston, respectively. In addi¬ 
tion to covering the 2 mayoralty headquarters 
and Times Square, it had microphones at the 
Savoy Ballroom in Harlem (New York’s negro 
district), another in Tammany Hnll. 1 more in 
downtown Brooklyn, and 2 others in night clubs, 
for celehration.s and musical interludes. There 
was still another set-up for a special announcer 
and a commentator in the studio. As shown in 
the block diagram, all the pick-ups were co- 
ordinatc<l from Studio B. The order wire was 
utilized as a “cue” system, and announcer, 
engineer and contact man at remote points were 
lie<l-in with earphones. Note that all political 
headquarters were feeiling into the line amplifier 
simultaneonsfu, together with Studio B .and one 
dance pick-up; in a special release to AWio- 
Craft, WMCA reports that A DIAL SYSTEM 
FOR PICKING-UP RADIO LINES ELIMI¬ 
NATED PATCH-CORD OPERATION! 

Fifty-odd men at 6 locations handled the elec¬ 
tions for CIlS, about h.alf of them being on 
outside duty. These locations, of course, covered 
the major political headtpiarters ami the police 
department, but the most interesting work was 
done in the CBS Building at 485 Madison Ave. A ^ 
each iiolling place closed, the votes were taken 
to the nearest police precinct houses, whence 
tabulations were phoned to Headquarters on 
Center St. There 80 i)olicemen and comptometer 
operators made tabulations, turning tbeir results 
over to the City News A.ssociatlon, which serv¬ 
iced 7 local newspapers and \V ABC via teletype- 
Within 2 minutes after WABC received the data 
it was t^ibiibitcd and broadcast. In addition to 
these city results, CBS put on the nationwide 
returns as gathered by the Press Radio Bureau 
from A.P., U.P. and I.N.S. Broadcasts were 
m.ade from two to three times every 15 minutes 
during the evening. 

NBC likewise gave complete coverage, using 
the Press-Radio iJureau, with additional set-ups 
in the headquarters of the more important candi¬ 
dates. at Police Headquarters an<l in its own 
truck. Mobile Unit No. 1. vvhich cruised Times 
Square, relaying ’’color ' to the studios via the 
short waves. It employed its own crew of tabula¬ 
tors, as did the other large stations. 

Thus, within a few moments after the polls 
closed, radio listeners were made aware of the 
results of the people’s choice—a far cry from the 
das^ when our system of elections was begun, 
when days or even weeks elapsed before the 
news of the results could travel across the country 
— when even the candidates themselves often 
did not learn for some days whether they had 
risen to triumph or sunk in the ignominy of 
defeat. 


RADIO. COPPER AND BRASS 

Approximately 50.000,000 lh.s. of copper and 
its alloys are u.sed annually in the mamifnctiire 
of radio receiving sets in this country, exclusive 
of antennas and ground wire.*;, etc. In one plant 
alone more than 15 billion feet of copper wire 
w:is used ; this is enough to make 5 complete 
loops encircling the earth and the moon. In this 
same plant nearly 2.000.000 lljs. of wire went 
into radio speakers and coils, 104.000 lbs. in 
huokuii wire and 107.000 lbs. in the set cord, 
or plug-in cord. The output transformer and 
power transformer also contain copper. 

In addition a considerable aniot;nt of brass 
goes into the average set. Ljist year it was 
reported that over 7.600.000 radio receivers 
1.500,000 automobile radio sets and 96.300,000 
tubes were sold in this country. It is expected 
that sales this year will be substantially increased. 

(CoppEii & Buass Bulletin) 


25,000 OHMS 



Model I200-£ 
[/oli- Ohm- 
AtiUiammeie^c 


• Resislance Rradings to 40 Megohms 

• Separate A.C, and D.CL Instruments 
in Tilting Twin Case; Accuracy of 

Each Within 2% - 

• For All Radio Measurements Not 
Requiring a No Current Draw- 
Vacuum Tube \’oltmeter 

Triplett Master Vnlt-Ohin-Mllllanimcter Easily lOentlfled 
hy The Kxchislvc TlliiiiK Tvvln liisiriiniciic. Is by All Odua 
(he (heruiieliuiiig Fav'oriie . . . Bccauso li Is the Moil 
1‘racilcul. 

Model 120fl'E offers a new order of precision testing with 
‘A'l.OUO Oliins |HT Volf. Motk'iii ItaUio sets that require 
delicale Dalanrim; can be easily anti tinlckly ailiulletl. 
RI-:.\1>1NG.S: 1>.C. Volts 10 50-250-500-10011 at 2.5.000 
Oiimi per \'o]l. A.C. Volts 10-.50-250 500-1000. 50 I>.C. 
Mirroaiiiperes. 1-10-50-250 .Mllliaiiiheres: Itesistaiicv M — 
1000 Low Ohms; HacKiiii Circtiii; 0—-10,000 iHuus; 4 and 
40 Megolims. 

A TllIPLETT MASTEU VNIT . . . one of a series of 
co-relale«l sliigie unit leslerji iiiatlo in sluiulard sizes, tho 
most et'ujiondc.'il njelhotl ycl derist-il for rnnipleiely etpilp- 
plnR the all-aroiind radio servlre strop wiili high quality 
instruments. Catalog gives roriudete infonnalion icgarUliig 
other Triplett \ ult-Ohui-AMlliainmeters. 


Is^ew 


LABORATORY TEST 
BENCH panel 


As Shown Contains: 

O I2I0-A Tube Tester 


Model 1104 
Dealer Price 
$95.50 

(comiilete less 
lamp) 


• 1232 Signal Generator 

• 1209-A A.C. Volt meter 

• 1209-D.C. Volt-Ohm- 
Milliamrneter 

OTHER LABORATORY 
MODELS 

Model 1402 with compart¬ 
ments for any two De- 
Luxe Testers. 

Model 1403 with ac¬ 
commodations tor any 
two Master Units and 
one DeLuxe Tester. 




THE TRIPLETT ELECTRICAL INSTRUMENT CO. 
IC2 Harmon Dr., Bluftton, Ohio. 

Please send me more information on Triplett Model 
1200-E-; Model 1404 - . 

Name . 


Address 

City 


Please Say That You Saw It in Radio-Craft 
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BETTER CONDENSERS 

mean . . . 

MORE PROFITABLE SERVICING 


Cornell-Dllbilicr type JR 
etched foil dry electrolytics 
solve the toughest con¬ 
denser replacement prob¬ 
lems. Impervious to heat 
and moisture. JR‘s are 
TRIPLY-SEALED, yet 
small enough to fit in ’most 
any place. Housed in hand¬ 
some silvered containers 
with sturdy mounting feet 
and color • coded leads. 
Don’t wait until you need 
them—-write for catalog 
TOD A Yf 

CorneM-Dubllltr Eltcfric CorDerillon 
t014 NimlHon BUd. 

So. PUInfleld, Res J#r»8li 


DON’T! 

BUY ANY AMPLIFIER OR 
PUBLIC ADDRESS SYSTEM 

until you read our bulletin describing a 
new line of 1938 amplifiers designed hy 
A. C. Shaney featuring: 

Audio Spectrum Control 
Cathode-Drive Amplification 
Automatic Feedback Suppression 
F.V.P.B. Beam Power Amplification 
Automatic Audio Volume Control 
Floating Audio Power 
Plus many other exclusive features. 

Our Amazinfflu Lou) Prices. Free Trial 
Offer, and t/auof Five Year Guarantee 
Make it Well Worth Your While to Write 
To-Dap for Free Hulletin S'o. PA 3810. 
Free P.A. Consulting Service. 

AMPLIFIER CO. OF AMERICA 
37-47 West 20th St., New York, N. Y. 


YOU CAN! 


CONTROL YOUR FATE 

Only one power controls your destiny-*! strange force 
sleeping in your mind. Awaken it! Command it to obey 
you! Push obstacles aside and attain >'our fondest 
hopes and ideals.Thc Rosicrucians know how. 

Write For Free booklet 

Learn why great masters through the ages were 
Rosicrucians. Free booklet tells the fascinating story 
ol this age old Fraternity and how to obtain its 
priceless teachings. Write to: Scribe V.A.K. 

THE ROSICRUCIANS (AMORC) 

SAN JOSE, California 


Vest Pocket Adding Machine 

Sturdy Steel Construction. Lifotlmo 
I’oeKet Companion. AiMh. -Subtracts*, 
Multiplies. Divides. Capacity. 990.- 
999.99. A real maehme—iru,'»r.tmoe<1 
r> yenrs. Send name and address. We 
X ship immediately. On delivery, pay 
postman S2.SO iplus few cents post¬ 
age). (Foreign countries send cash.) 
■r .... mtk. Your money back aft- 

rr©€ 5(| er 10 days trial If no( 

.. - I satisfiei!. Thousands 

I ri3l m — . of satisfied users. 

Total Send for Special Of- 
Coat fer to agenta. 
at West Broadway. New York. N. Y. 


Ill 

in 

’ill 

Jy. 

»©pp 


Send n< 
money 

TAVCLLA SALES CO.. 
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llElECTRICAl ENGINEERINQ 

trieal field. I'rcparc vnur.sclf. at Low Cost, for .secure fu¬ 
ture. Modern. - inii.I ifieil, you can Understand quickly. 
DADIA rilftIlirrDlllfS E^^tra fine course in radio, pub- 
KHUIV cnuinccifinu Hr ^dilrcss. photo-electric work. 
Trains you to be ^uiicr-scrvicc man. real variium iul>c 
technician. Exper. kits furnished. Diploma on completion. 
Tuition. $2 5. cither course Deferred payment plan. 

p p Get copies of school catalogs, student 
magazines, complete details. SEND NOVS’t 

IINCOIN ENGINEERING SCHQQl, But 931-64. LINCOLN, NEBR. 


MODERNIZlE YOUg OBSOLETE 
TUBE CHECKER OR SET 
ANALYZER with "PRECISION" 

I Writ* for details. M«ntior» mak* and mod*l 
number of your old Instrument. 

, PRECISION APPARATUS CORP. 

I 1821 EAST NEW YORK AVE.. BROOKLYN. N. Y. 


2,000 PARTS MAKE 
MODERN RADIO SET! 

(Continued from page 483) 

1.500 feet of wire, hundre<k of feet of wax- 
imp regnated paper, ,300 pieces of steel, and coils 
of 500 to 1,000 turns. The condenser and other 
pre-fabricaied equipment would brine the total 
number of separate part.-; in a modern radio set 
well beyond the figure of 2,000 in an automobile. 

There is, for example, the question of vrirxng. 
EiiBineei-s calculated, matter-of-factly. that the 
20-tiibe set contains 15.095 feet of wiring — nearly 
3 miles of wire. This is not a single Piece of 
wire. There are hundreds of separate conneetjons 
to be made, many of them using an inch or less 
of wire. 

In the loudspeaker alone, there is approximately 
one mile of wiring. Some of the wire is only 
half as thick as a hmnan hair, so that what 
appears to be a single small strand is in reality 
often several strands so small as to be almost 
invisible. 

On the average. 31 man-hours are re<iuired to 
assemble the 20-tube set. While they are called 
“man-hours” much of the work is done by girls. 
Each ha.s a specialized operation. The average 
good mechanic, lacking the benefit of the system 
of specialized work and speed that comes from 
repetition of motions, would take months to 
assemble a radio set. 

Railio engineers estimate that the assembly of 
a 20-tube set involves at least 40,000 motions to 
fit together the 987 parts that come from the 
stock room. This number of motions, of course, 
would be increasetl greatly if the work on the 
tubes, transformers, condensers done in the 
factories of the special parts manufacturers— 
were taken into account. 

Once the set is assembled and has been put 
through scores of tests to determine whether the 
assembly line has properly done its work of 
fitting together the hundreds of parts and con¬ 
nected them with the thousands of feel of 
wiring, another department gives the set a 
special "shake” test- 

A vibrator machine jolts and jars the finished 
set and quickly reveals loosened connections or 
improperly fitted parts. Other testing devices 
check the accuracy of the thousands of feet of 
wiring. 

This article has been prepared from data sup¬ 
plied by courtesy of Midwest Radio Corp. 


IF THEY ONLY KNEW! 

Some old-timers in radio production were re¬ 
calling devices set up to fool artists vrho made 
out-of-the-way demands. Jessica Dragonette, a 
stickler on fresh air, used to complain about the 
air in the studio frequently. The program direc¬ 
tor would pick up a “dead” studio telephone and 
go through elaborate pretense of severely 
reprimanding the ventilation engineer. The air 
was fresh then. 

Ed W’ynn wanted 3 microphones so he could 
turn around as he spoke. The engineers gave 
him his 2 extra mikes, one on either side—con¬ 
nected to nothing. The stand for the one "live” 
niicrophone had to be mounted on rubber sponges 
during a Wynn program. E<1 stamps arounil the 
studio stage ds he broadcasts, and those stamps 
would be picked up as dull booms. 

The most famous of all those ilevices was one 
rigged up for Leopold Stokowski in an early 
symphony broadcast. He insisted that he. and 
not an engineer, should be the one to operate 
the control board regulating volume. They gave 
him a dummy board and he worke<l meticulously 
on the dials. The actual control operation, how¬ 
ever, was done by arf engineer in another part 
of the studio. 



A PRACTICAL’ 
LETTERHEAD AND 
ENVELOPE COMBINED.' 


'T’HIS remarkable newly Patentetl stationery is 
^ sweeping the country. No sheets or envelojies 
to waste— -it’s <t letterhead and envelope comhined. 
Write on three large pages — then fold into a 
securely sealed envelope with your name and 
address printed on the sheet and visible through 
novel cut-out feature on envelope flap. This also 
serves as return address for postman. 

ORDER TODAY 

Saves you tinis and money—order a suppty of personal 
stationery NOW 

50 ENVO-LETTER5 for Sl.OO 
SPECIAL OFFER — 150 ENVO-LETTERS Sl.SO 

Shlpmctit made within five days. 

The paper Is of exceptional quality—supplied in White. 
Ivory anil Grey uranite. I’rlntlne colors — black, blue, red 
or brown. Guaranteed satisfaction or money refunded. 
He sure to i>rlnt your name, address, city and state to 
Insure accuracy. 

Send check or money order for full amount— 
register letter if you send cash or stamps, Mailed 
POSTPAID in U. S. A. 

PRIVATE STATIONERY COMPANY 

246 FIFTH AVENUE OePt. RC-238 NEW YORK. N. Y, 


f. 


NO REASON ^/uf. 
YOU SHOULDN'T PROFIT 
F. R O M SeAiUoiH^ 
FEATURED IN BERNSLEY’S 

Official Radio Service Handibook 


We would like to credit the New York City 
newspaper from which this was clipped but. 
regret that iUs name was (by ovei-sight) not 
attached to the clipping . — Kditor 


A LOT OF SETS! 

It is estimated that there are in the world 
today over 56.225,000 radio sets and that 
approximately 30.000.000 of these units are in 
use in the United States alone. About 21,269,000 
families in this country have reeeiver.s, many 
have more than one set, and 4.000,000 auto¬ 
mobiles are equipped with radio sets. 

, (Coi*PE 3 t & Brass Bulletin) 

Fleafic Sag Thai You Saw II in Radio-Craft 


P nOFFSSTOXAL men like lo learn new things 
about tliclr business—and we’ve found that radio 
men are wise to the “tricks” also. That Is why 
thousands of radio .Service Men constantly refer to 
Bernsley's OFFICIAL RADIO SERtTCE ItANDI- 
ROOlv. It has the servicing Ups your husincss re¬ 
quires—and many more besides. The ILVXDIBOOK 
is the “by word” among cracker jack radio men. 

HERE ARE THE OUTSTANDING FEATURES 
Special section exceeding 250 Pages of Operating 
Notes for Standard Receivers • Circuit Theory and 
Analysis • Herviclng Equipment • Standard and 
Specialized Receiver Installations # Modernization 
and Conversion Data 9 Social and Economic Prob¬ 
lems of the Service Man. In all there are over six 
hundred tonics covered —with illustrations and 
photographs aplenty. 

It'51 a text book 
every radio Service 
M.-»n needs — It's a 
comprehenstvc Vol¬ 
ume of 

Over 1»000 
Pages 

Over IrOOO 
Illustrations 

It Is sturdily bound 
to assure rouKh 
Usaire—ami it lias 
an nttractivc. stiff 
linen cover with 
title stamped In 
Kold letters. Con¬ 
venient ty slze<l— 
6x9 inches—and 
weighs over two 
pounds. 

RADCRAFT 
PUBLICATIONS. 
Incorporated 
99 Hudson St. 
New York, N. Y. 

RADCRAFT PUBLICATIONS. Inc. I(C-238 

99 Hudson St.. New York. N. Y. 

Gcnilcmcn: Please send me on FIVE-DAV APPROVAL. 
One Cot>v nf DFRNSLEY’S OFFICIAL RADIO SERVlCt 
HAVDIROOK. If I retain the hook. I will remit 
promptly the amount of $4.00. Should I return the 
book. I pay only the maiiiiiS costs to you. 



Name 


Address .... 

City . 

Employed by 


(This offer Is Rood only in U.S.A.) 
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THE LATEST RADIO 
EQUIPMENT 

(Cotilfrom 179) 

ohtainofi ijuickly or conveniently. Incidentally 
Ifiis accurate lathe has additional interest for 
tfie hobbyist and for small-part engineers, model 
I akers, invojitors, jewelers ami horne-crafters. 
O’his screw cutting: lathe is back-geared to facili- 
late such Operations as turning, facing, thread- 
i K, tai>ering. boring, knurling, cutting-olT, and 
rdcii undercutting. 


mitting the insulating and moisture-sealing com¬ 
pound to completely saturate the winding. This 
results in a hermetically-scaled winding per¬ 
manently protected against moisture, and so aolid 
as to transfer heal vtore rapidly than looser 
windings. The process also produces exceptionally 
high insulation resistance against voltage break¬ 
down. 

A non-in<luctive winding, on a non-hygri>.'«copic 
ceramic core, is obtained by reversing the direc¬ 
tion of wimling of alternate “pies” or sections. 
This construction also reduces distributed 
capacity : and skin effect is kept to a negligible 
value even at high radio frequencies. The unit 
(illustrated) is about 2 ins. long. 


WIRE-TYPE INTERPHONE 
(1557) 


(The Turner Co.) 


A LTHOUCH only the master unit of this 
< » A.C.-D.C, “P.DQ." system, as it is called, 
incorporates an amplifier, the remote unit may 
cEtll and talk to the master. The volume is 
controlled only from the master station. The 
amplifier incorporates l-(iC6. 1-43. and 1-25Z5. 
1 inished in silk sii^lc. 


"PIE-WOUND" PRECISION 
RESISTORS (1568) 


H 


ERE is vital information for the technician 
to whom the word '‘precision” is of im- 


p. rtanee. 


"AUTOMATIC" WIRE-STRIPPER 
(1569) 

T he radio man’s tool here illiistrate<l was 
developed to meet the insistent ilemand for 
a wirc-stripper that woubi permit stranded wire 
to be removed f 1*001 an existing radio and elec¬ 
trical tool (the K-Z Wire-Strip per liescribed, in 
this department, in a past issue of fladio-Craft) 
after it had been stripped and before the return 
of the jaw.s, A little stop-bar (arrow) does the 
trick. 

An indispctfatthlr, dt-pCndablc tool for fast work 
both inside and outside the shop. 


VIBRATOR TRANSFORMERS (1570) 


4 LESSONS in 

TElEUISIOn 


What Do You Know About Television? 

CAN YOU QUALIFY? 

Television is much closer than you imagine. Already 
commerci.it in EnQIand . . . lust a few details re¬ 
main before It will be announced here. When It 
‘^breaks” there will be .1 wild scr.imble for 
trained television men. Do you know Tele¬ 
vision fundamentals? Cathode-ray tube construction? 
Television transmission and reception? American 
Television Institute is one of the best equipped 
Television L.iboratories in the world. Under super¬ 
vision of Mr. U. A. Sanabria. one of the world’s 
foremost television authorities. Let us train you 
for Television positions earning $1500, $2500 to 
$20,000 a year. We accept only ap()lic.ints who can 
Pass the examinations on the flrsi four lessons. 
WE WILL ACTUALLY SEND UP TO FOUR 
LESSONS WITHOUT COST OR OBLIGATION, 
so you may determine how A. T. I. training will 
benefit you. and equip you for a future in radio 
and television. Tuition on easy timo payments . . . 
Complete full-sized “professional” Television equip¬ 
ment included with each course. 


FREE ! 

We have compiled what we believe li the most in¬ 
teresting and authentic data on Television you’ve 
ever read. It's yours FREE for the asking. GIvee 
you real INSIDE FACTS . . . Technical detail! 
. . . dlaiimms . . . Illustrations , . . catbodo ray 
tube construction data . . . Television operation 
and transmission . . . and hundreds of other Im- 
portant. Interestinq FACTS about Television. We 
will send this data without cost or oblioation. 
Clip coupon below and mail it to us NOWl 


Just announced, is a l-\vatt “Ritoohm 81” 
r *sistor, precise to within 1 per cent, which is 
i ealjy suited to the exacting roquirements of 
V iltmetcr multipliers, in laboratory equipment, 
I idio and electrical test set.-;, and in many similar 
a plications. 

The ’’vacuum impregnation” process used con- 
f .ts of placitig the wound unit in a sealed 
chamber which is then highly evacuated, with- 
d awing all the air between the turns, and per- 



N;)w line of ‘‘pie-wound” precision resistors. (1568) 



Improved "automatic” wire stripper. (1569) 



New line of vibrator transformers. (1570) 


T WO "vibrator" tran^sformers have been 
addcil to a well-known line of transformers. 
They are designed for replacement in automobile 
receivers; and. for use with mobile or portable 
transmitters and receivers used in amateur work. 

Both these transformers are used in conjunc¬ 
tion with a vibrator unit an<l rectifier to operate 1 
from a 6-volt D.C. source. One unit ileliveis 245 ' 
volts D.C. at 10 ma. : the other delivers 295 
volts D.C. at 15 ma. or 270 volts at 67 ma. 1 


AMERICAN TELEVISION INSTITUTE 

433 E. Erie St., Checago. III. ftC238 

CCMtIeni«n: Pleaxc send me your frre Television 
leooiu liteiHture and first 4 lessons, with whirh 
I iVouUI like lu bo tested. It is undersinod th.it 
all Ihib is free. 


Name . Ape 


Street 


City . . Slat* 


I 



MODEL 
735 

ACCURACY 

2 % 

BATTERY. 

TEST LEADS AND 
ACCESSORIES 
INCLUDED 


THIS COCKET 

VOLT-OHM- 

MIlllAMMETcR 

DOES ALL YOUR 

D,C.TESTING 


ASK YOUR JOBBER TO 
SHOW YOU THE DIFFERENCE 

• Model 735 has a Triplett D’Arsonval 
type precision instrument with easily 
readable scales. Ranj^es are 15-150-7.50 
volts at 1000 ohms per volt; 114-15-150 
M.A.; V--1000 low ohms; 0-100,000 
high ohms at 1V4 volts. Provisions 
for external batteries for higher 
resistance measurements. Has se¬ 
lector switch for all ranges 
and individual zero adjustment 
for resistance measurements. 

No\v with silver and black 
etched panel. 

ASK YOUR JOBBER-. 

WRITE FOR CATALOG 


READRITE METER WORKS 
2l6Colle<3e Ave., Blufffon, Ohio 
WlfhoiU ohlicHtlon pit'.'iip send 
mo rnoro Inrorm.-ition on Model 
735 1 am also (ntoro9te<l In 


Naoio 

Address 

Cfly 


Rtate 


Please Say That You Saw It in Radio-Craft 
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BRINGS YOU ANY ONE OF 

THESE 4 FAMOUS RADIO BOOKS 

ILU>lO FAJ<S1 Help rourselves to a radio education for tlie price of lOo p®r boot Thwo 
books give you a irood foundation towards tlie study of radios You'll be amazed at the 
wealth of infonnatlon contained in them. They are especially written for beginners but are 
usefui review and reference books for all. 


Each book contains 32 pages, profusely illustrated with clear, self-explanatory diagrams. They 
contain over 15.000 words of clear legible type. They are an education in thenaselves and lay the 
Srroundwork for a complete study of radio and electricity. 


HOW TO BUILD FOUR 
OOERLE SHORT-WAVE 
SETS 

Pue to n Si>«cla1 armnce. 
ment with the publishers 
of SHOUT WAVE CRAFT, 
we present in this book 
complete deuils for build' 
Ing the Docrle sets, also 
excel lorn Power pack 
If you plan to electrify 
any of the sets. 

ConUlns EVERYTHING 
that has e\*er been printed 
on these famous receivers. 
These are the famous sets 
that a|)peare(l In SHOUT 
WAVE CRAFT: '*A 2-Tube 
Becelver that Reaches the 
12,500 Mile Mark,'* by 
Walter C. Doerle, "A 3. 
Tube 'Signal Gripper,’ 
by Walter C. Doerle. 

; Jh9 Doerle 





HOW TO MAKE THE MOST 
POPULAR ALL-WAVE 1- AND 
2-TUBE RECEIVERS 

This bonk contains .t numt^er 
of excellent !• and 2'tui>e seta, 
some of which have ai>i>eared 
in past issues of itADlO- 
CIIAFT. These aet-S are nf»t 
toys, but have t>ceii c.irefuUy 
cnjrineered. They are not ex- 
pen tncnis. To mention only a 
few of the sets the following 
will give you .in Ide.i, The 
Megadyne 1-Tubc Pentode 
Loudspeaker Set, t>y Hugo 
Cernsback—ElecirlO’lng The 
Megadyne—How to Make a 1- 
Tube Miudspcaker set. by w. 
P, Chc.sney_How to Make a 
Simple 1-Tube All-NVave Elec¬ 
tric Set, i>y F. W. Harris— 
How To Dulhl A Four-ln-Two 
All-Wave Electric Set, by J. 
T. Uemslcy. and others. 
E-iCJi set Is fully <le- 
acrlhcd In simple lan- 
gibige so th.it anyone 
can build with limited 
me.ins .ind with prac¬ 
tically no experience r 
worth-while alt-wav^, 
radio set. 

Hat 30 illuttratiOnS. 

10c postpaid 


aiPOMOGWjjCjTjOJUUWAITjW 

^ l andl TIIBt PCCEIVEg^ 

A.C. 

BAITERY 
tPUfAU* 
SETS 


alternating current 

FOR beginners 

This book gives the beginner » 
foothold in electricity nixl radio. 
Electric circuits .ire explained 
. . , this includes Ohm’s Law, 
nitern.iting current, sine waves, 
volts, .mipcres, waits, coitdensers. 
tmn.sformcrs, motors and gcncr- 
.itora, A.C. Instmtnents, house- 
wiring systeni.s, electrical appli¬ 
ances .nnd electric lamps. 

Hero arc sotnc of the pmctlcat 
exi»crlments which you c.in per¬ 
form. Sintple tests for dlfTcren- 
tlallng between A.C. nnd D.C.; 
how to light a lamp by induc¬ 
tion; making a simple electric 
honi; dcmagnctlxlng .1 watch; 
testing motor .imi.ittircs; charg* 
ing storage liatterlcs 
from A.C- outlet; test¬ 
ing condensers with 
A.C.; making A.C. 
electromagnets; fry¬ 
ing eggs on a cake of 
ice; making simple 
A.C. motors and many 
others. Has 42 illut* 
trations. 


ALL ABOUT AERIALS 

In simple, understand¬ 
able language this book 
explains the theory un- 
denying the various 
tyi>cs ox acHals; the in¬ 
verted *’L.'' the Doub¬ 
let, the Double Doublet, 
etc. It explains how 
nolse-frec reception Can 
he obtained, how low- 
impedance transmission 
lines work: why trans¬ 
posed lead-ins are used. 
It gives in detail the 
construction of aen.iis 
suitable for long-wav© 
broadcast receivers* for 


lOc postpaid 


ERIAtS 


'2-Tuber* Adapted to A. C. 
Operation,” '^’The Doerle 


S-Tube 'Signal GrlPPer* 
Electrified,” and -‘Tho 
Doerle Goes *B a n d- 
SPread.* ” Has 30 illus. 

10c postpaid 




I MTBtNamc 
^CURRENT 

FOR BEGINNERS 

/fymEuaaam 


ArriuMUS 

TRAKMOItUfaS 

INOUCTAMCtS 


aiMS wwjCAiMi Ml MvasaMn.* 




short-wave receivers, 
nnd for all-w.ive recctv- 
era. The book Is written 
in simple style. Various 
t>’Pcs of aerials for the 
nmateur-t ransmtttlng 
station are explained, 
so you can understand 
them. Has 66 illustra¬ 
tions, 

10c postpaid 


Please senil immediately POSTPAID the books checked: 

□ No. 1—How to Build <4 Doerle Short Wave Sots.lOc 

o No. 2—How to Make the Most Popular AU-Wavo 

1- and 2-Tube Iteceivers . 10c 

□ No. 3—Alternating Current for Beginners . lOc 

□ NO. 4—All About Aerials . lOC 

I am enclosing . the price of each book is lOc 

O Send me FREE Circular listing 4S new lOC publica¬ 


tions 


City .. Sbitc 

(U. S. Coin or U. S. Stamps acceptable.) Books 
postpaid. 


Kemcmbcr that each book has 32 pages 
and contains over 15,000 words. Each 
hook has from 30 to 66 fine illustrations. 
POSITIVELY THE GUEATEST 10c 
VALUE IN RADIO BOOKS EVER OF¬ 
FERED TO THE rUBLljC. 

If you do not think that these books are 
worth the money asked for them, return 
them within 24 hours and your money 
will be instantly refunded. 


'Send for our FREE ^irculor-listing 
48 new 10c Publications 


RADIO PDBLICATIONS 


199A Hudson St., New York, N. Y. 


ELECTRO BROILER — Every Home Needs It! 

• LATEST COOKING INNOVATION —MAKES TASTIER MEALS • 

A BK.VL cooking ncceasliy—EUXTIIO BROIT^ 
^ lirolls meal, fowl or flsh—quickly ant| con¬ 
veniently — without cooking odors. .Makes food 
tastier by retaining all the Juices anti Mavor — 
cooks by radiant heat. SItniiIe and IneMiensIve to 
operate—use standard A.C- or D.C- current. Con¬ 
vertible for toasting or belling— can be used as 
electric stove. 

Con."5tructeti of steel with attractive bakolite fitUngs 
wootl enameled handle permlta easy hantlling 
Complete unit— serving tray, cover with heating 
unit and electric cord . . . . postpaldSe.SS 
anywhere in U-S-A. . 

Send check or money order (registered tetter 
if you send cosh or stamps) to 

HUDSON SPECIALTY COMPANY, 40-R West Broadway, New York, N. Y. 



HOUSEHOLD 

NECESSITY 


FREE POST CARDS MAY BE HAD UPON WRITING TO THE PUBLISHER 

These poat cards make it easy to answer advertisements which appear in Radio-Craft, without 
cutlinfiT valuable data which you may w’iah to save. So send for a supply of free post cards and 
use them in answering all Radio-Craft advertisers. 

Please Say That You Saw It in Radio-Cbaft 


THE LATEST RADIO 
EQUIPMENT 

(Continued from page 478) 

LINE-NOISE ANALYZER (1545) 

(Aerovox Corp.) 

T his READILY-PORTAULE device comprises 
various forms of filters thrown into circuit by 
a selector switch. Unit connects between noise- 
producing appliance, or set, and line. After 
adjusting for minimum noise, the analyzer in¬ 
dicates by factory type number tho standard typo 
filter to use in duplicating the same setup. When 
not in use, the attachment cords, plugs and con¬ 
nectors fit into a compartment with hinged cover. 


"INSTANTANEOUS HEAT" 
SOLDERING SYSTEM (1546) 

A PATENTED electric soldering outfit, oper¬ 
ating on an improvement over the principles 
described in a p.'ist issue of Radio-Craft (July, 
1036), employs a small arc for the heat produc¬ 
tion instead of either the usual live-voltage wire 
heating unit or the less common direct-contact 
low-voltage carbon type. 

Solder heat is produced almost instantly. Said 
to be absolutely safe to use even when standing 
On a concrete floor. Screw control provides exact 
arc-gap adjustment. Switch on side permits con¬ 
trol, by the user's thumb, of rapid heating and 
cooling so that difficult soldering is readily accom¬ 
plished. Power is used only when switch is de¬ 
pressed ; thus in intermittent uae, as in tho 
radio and electrical repair fields, monthly power 
consumption is only a fraction of the usual 
amount. Kit includes an “iron", transformer, 
stand and 3 extra electrodes ; shipping ,weight, 
5 Iba. 


REFRIGERATION SERVICE 
THERMOMETER (1547) 

M any radio Service Men are employed by 
concerns that handle refrigerators and in 
the course of their day's work these radio men 
very often are called upon to service the com¬ 
pany's refrigerator line. As an aid to speedier 
servicing there has been developed the “Service¬ 
man" refrigeration service thermometer. Unlike 
previous types of refrigerator thermometers this 
new instrument incorporates a "recalibrator"— 
if, following an accident, a thermometer is 
found to be ofT-calibratJon "you simply place 
the thermometer bulb in a bowl of crushed ice 
and water and turn calibrator screw until the 
pointer registers 32 deg." 


HANDIEST MOUNTING (1566) 

U ndoubtedly the handiest piiot-buib 

mounting to come down the line, so far. is the 
cadmium-plated one here illustrated. Removable 
bull’s-eye permits removing pilot bulb from front : 
i-emovable bulb enables bulb to be replaced from 
rear. Frosted bull's-eye appears white until pilot 
lights, whereupon,it becomes a brilliant red; 
other color-discs are available. 



Circuit of item No. 1537 shown on pg. 478. 




New pilot light mounting essembly. (1566) 


(painted red inside:) 


4 






4 
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ELEMENTARY PROCEDURE FOR 
SERVICING RADIO SETS 


I N ME PAST it has been the practice of manu- 
fa< tiirors tx> issue a service manual each time a 
new model was brought out. Due to similarity 
of circuits this hju? resulted in much unnecessary 
repel ition. It is believe<l that information can 
be ompiled, general enough, to cover all the 
impctiant phases of servicing past, present and 
futuT«i models. 

THE: PROCESS OF ELIMINATION 

W die the trouble is immediafely apparent on 
som* aervice jobs, in the majority of cases it 
is iu<<«sary to locate the defects by the process 
of elunination. In comparison with the production 
prohems, the Service Man has a relatively simple 
prob em to face as he knows the radio w:us 
open-ting properly when shippe<l from the factory 
and failure must be due to breakdown of one 
or mjre parts in the radio set. In the case of a 
set v.'hich is completely inoperative the tracing 
shouJd always commence at the recti tier-filter cir¬ 
cuit tind work back through the audio circuits, 
throi gh the I.F.. R.F.. etc., to the antenna circuit. 

"A" AND "B” CIRCUITS 

Fii st study the circuit diagram. Notice whether 
filam nts are wiro<I in series or parallel. In 
serie filament circuits as used in A.C.-D.C. sets, 
the I im-out of one tube or the opening of the 
filam rt series resistor will nmke all tubes fail 
to lirht. In parallel filament circuits a burnc<l- 
oiit t be will show up at once as the other tubes 
remn n lightc<l. 

Absence of “H’' voltage may indicate a defec¬ 
tive .ubc, open filter choke or speaker field (if 
.such is usetl in place of a filter choke), short- 
circu't or poor connection. A short-circuite<l 
filter condenser may have caused the rectifier 
tube U» become inoperative. 

Ix- “B" voltage may indicate a worn out 
rectif er tube, partial short-circuit at some loca¬ 
tion n the set (usually through a resistance or 
leaky condenser), open filter condenser or in- 
corre:t bias caused by faulty resistor. 

OTHER TESTS WHEN SET IS "DEAD" 

If “A’* and *'B” voltages seem correct but 
set i.' “dead,” test for open speaker wintling, 
defer" ve tubes, dofeclive bypass condensers, open 
connictions or wiring shorts. It is advisable to 
keep a set of "master” tubes which arc known 
to be in good condition, for comparative purposes. 


replaced. A good electrolytic condenser, due to 
the leakage through it, will allow a rhythmic 
flutter. 

The duration, rapidity and brilliancy of the 
flashes are governed by the capacity of the 
condenser. 

OSCILLATORS AND OUTPUT METERS 

While it is possible ti> do a certain amount of 
balancing and :«ligning without the aid of a 
signal generator anti output meter it is not easy 
to approach the accuracy that can be obUiincd 
with their use. The well-tMiuipped service depart¬ 
ment should have an oscillator that will generate 
modulate<! signals of frequencies suitable for ad¬ 
justing the I.F. transformer assemblies in super- 
het. models and frequencies useful in aligning 
the tuning condensers on broadcast and short¬ 
wave bands. The harmonics of signals in the 
broatlcast band may often be use<I in checking 
and adjusting the short-wave bands if the test 
oscillator does not cover the whole spectrum 
desired. 

The standard type of A.C. output meter is 
satisfactory on all models not using A.V.C. When 
A.V.C. is incorporate^! in the radio set a micro¬ 
ammeter with any convenient range up to BOO 
microamperes with a 1-megohm variable resist¬ 
ance in series should be used in place of the 
usual output meter. The variable resistance acts 
not only to protect the meter but allows adjust¬ 
ment to the most convenient portion of the scale. 
In practice, this aKsembly is connecteil across the 
manual volume control and reads A.V.C. v’oltage 
d€velope<l. Adjustments are made for maximum 
reaxling. 

An alternative method, though not as satis¬ 
factory, is to connect a 0-10 ma. D.C. milli- 
ammetcr in the "B”-plus lead to the primary 
of the last I.F. transformer to read plate current. 
Adjustments are made for minimum reading. 

ALIGNING AND BALANCING 

When it is necessary to rebalance or realign the 
tuning circuits due to damage, tam])oring or coil 
changes the procc<lurc will be found similar on 
all models. 

T.R.F. CIRCUITS 

Sot the signal generator at a frofiuency near 
1,500 kc. Tune the radio set to resonance with 
this signal and adjust the small trimmer coii- 
(Coutiiiucd on following pogr) 



-With Centralab 
iS-the Controls! 


Old Man Centralab at the joy 
stick! .... playing a rather 
‘*heavy** part in the “Drama of 
the Skies" as produced by Bendix 
Radio. 

Old Man Centralab is mighty 
proud of his performance .... 
just as he is proud to be asso¬ 
ciated with Bendix, ace designers 
and builders of aviation com¬ 
munication systems. Whether 
for intricate 
“two way fone 
systems,“ or just 
plain and fancy 
r e p 1 acernent 
jobs — insist on 
Centralab parts. 



Cen^alab 

MILWAUKEE^^-^ WISCONSIN 
BRITISH CENTRALAB. LTD. 
Canterbury Rd., Kilburn 
London N.W. 6. England 
FRENCH CENTRALAB CO. 

118 Avenue Ledru.Rollin Paris XI, Franeo 


weak OR POOR SENSITIVITY 

Th< «e conditions are generally causes! by weak 
tube; leaky or open bypass condensers, resistors 
whosi values may have changctl (may also cause 
overkad), damaged coiLs, or incorrect a<ljustmcnt 
of tu LEble circuits either K.F. or I F. methods 
of testing condensers and resistors and of adjust¬ 
ing t inable circuits will be given sut)se<uicntly. 

RESISTOR AND CONDENSER TESTS 

A oantiniiity meter consisting of a voltmeter 
and battery may be used for testing resistors. 
Its u.i ^fulness is limited however, to tlie operator's 
famL ;irity with the tirop to be expected through 
varicf i resistances. A simple ohmmcler of tho 
type put out by the better known meter manu¬ 
facturers is highly recommended. U is one of 
the in»vt useful pieces of e<iuipment in any service 
department. 

If you want a very simple and useful con¬ 
denser test, purcha.se a 2-watt neon lamp from 
any ritlio mail ortler bouse. 0)nriect this as you 
would a voltmeter for continuity test using 
approximately 90 volts of ‘11'’ battery. An ''A-B’’ 
elimir ator may be use<l in place of the batteries 
if it ii filtered sufticiently so the A.C. comiHjneiit 
is pn.ctically nil. 

Condensers should be disconnected before being 
teste<J There should be an instantaneous flash in 
the 11'-On lamp as the circuit is complcte<l at-ross 
the condenser being tested. On small condensers 
this flash will be very small and of short duration. 
The ) nlliancy and duration of the flash are a 
rough indication of the capacity. The test should 
be ni lintnined over a i)erio<l of possibly >,A- 
minut}. When testing paper or mica condensers 
there should be no light in the neon lamp other 
than he initial fla-sh. No flash indicates an open 
condenser. Sustained or fluttering illumination 
indicatses a leaky condenser which should be 





SAVE 

Get the latest and finest radio 
equipment at rock-bottom 
prices! Use it while you're pay¬ 
ing for It on convenient monthly 
terms. Send for Wards new 1938 
Radio Catalog — the finest ever 
printed. See how much you can 
save and how easily you can buy 
the radio equipment you need. 
Mail the coupon NOW for your 
FREE copy! 

MontgomerY Ward 


MIRY WARD, DEPT. RZ- 
CHICAGO, IlllNOIS 

Send me my FREE copy of Wards new IS 
Radio Catalog. I am particularly interest! 
In the equipment checked at left. 

Name . 


SoundSysfems I | 
and Equipment | [ 


“Horn" Receivers 
and Suppliei 


Inter 'Communi- 


□ Teitl n g In s'tru* 
ments and Books 


□ "Ham" fronsmit- i i Replacement Sup* 
ters and Parts ]_| plies and Parts 


Address 

City 
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ns HEUI Toonv 
ns TomoRROuJ'S reuis 


^ _ ^yOlUME T ———^ 

OFFICIAL 

radio sirvice 

Manual ^ 

_ 1 

--- 1 


OVER 

1,800 

PAGES 

★ 

OVER 

3,000 

ILLUSTRATIONS 

★ 

SIZE: 9" X 12" 


/COMPARE other service manuals 
^ ^vith the new GERNSBACK OFFI¬ 
CIAL RADIO SERVICE MANUAL 
(Volume 7) as it is published today. 
You’ll find the GERNSBACK MAN¬ 
UAL, by far more complete in service 
information — more up-to-the-minute 
with present-day reccivei- diajriams— 
and published entirely differently than 
in previous years. 

Most important of many innovations 
are the month-to-month installment 
method of publishing Volume 7 — and 
the deferred payment plan which makes 
it convenient for every Service Man to 
own radio’s f/reatef^f of service wanuctls. 
Write today for descriptive literature 
which pives complete information about 
Volume 7 of the OFFICIAL RADIO 
SERVICE MANUAL—and the plan 
which tells how to pay-as-you-compile 
vour Manual. Mail the coupon below — 
TODAY! 

RADCRAFT PUBLICATIONS, Inc. 

99 HUDSON ST., NEW YORK, N. Y. 


RADCRAFT PUBLICATIONS, Inc., 99 Hudson Stieet, New York, N. Y. 


RC-238 


Gentlemen: IMease send me descriptive literature on Volume 7 of the OKTINSHACK 
OPFICIAL RADIO SERVICE MANUAL—and details for buying this edition on the 
deferred payment plan. 


Address . . . 

City . . State 


Name 


(Continued from preeedinp page) 
dcnscrs on the tuning condenser for maximum 
output. 

Next set the signal generator at 1.000 kc. Insert 
a thin bakcUte, celluloid or mica feeler strip 
between the plates of the variable condensers to 
iietermine whether the circuits are properly 
matched. The action is this — the dielectric con¬ 
stant of the celluloid feeler strip being higher 
th.'in that of the air it displaces, results in an 
increase of capacity. 

Open the variable condenser just enough to 
indicate 2 or 3 points belovr maximum signal. 
As the feeler is inserted the meter reading should 
indicate increasing signal and fhea (UC'easivg 
as the feeler is inserted farther. This procedure 
should be followed on all sections. Should the 
meter fail to show an increase in signal as the 
sti'ip is inserted in one section this indicates too 
great a capacity for that section. This may be 
correcte<l by bending the outside rotor plates 
out al the point where they niesh with the stator. 

After checking the alignment at l.UOO kc.. 
repeat the process at 550 kc. 

SUPERHETERODYNE CIRCUITS 

It is customary to check the adjustment of 
the I.F. units before aligning the variable con¬ 
denser. When doing this, the oscillator section of 
the variable condenser should be shorted-out so 
no oscillation will be generate*! in the radio set. 
The signal generator should be set at the proper 
intermediate frequency and its output connected 
to the antenna connection of the ratlio receiver. 
The valuable adjustments on the I.F. units should 
then be checked for exact resonance as indicated 
on the output meter. It is well to go over these 
adjustments more than once. 

When the I.F.’s are properly adjusted, the 
variable condenser may be bnlance<l and aligned 
following the directions given for T.R.F. circuits, 
[t is not advisable to bend plates on the oscilla¬ 
tor section unless absolutely necessary. The other 
.sectioTis should be aligned to the oscillator sec¬ 
tion if possible. 

In sets having an adjustable oscillator pad it 
is customary to first adjust trimmer condensers 
at 1,500 kc. and then go to 350 kc.. and adjust 
t\\e pad. While the condcn.'ier is rockerl slowly 
back and forth across the signal the pad is ad¬ 
justed for maximum output. 

In sets incorporating a short-w’ave band, a 
vernier tuning condenser is provided so it is 
not necessary to worry about alignment after 
the set has been properly aligned on the broad- 
CJist band. Where nee<Ied, extra trimmer con¬ 
densers are provide*! which are to be adjusteil 
at the high-fre<iuency end of the short-wave 
bands. Instead of bending con*lenser plates at 
the low-frequency en*l. alignment is accomplished 
by spreading or crowding turns on the short¬ 
wave antcnTi.’i coil. 

I,E INTERFERENCE 

In some few sections of the country there are 
airport or other commercial transmitters oper¬ 
ating on or near the intermediate frequency 
used in the ra<lio receiver. This may result in 
interference from this station being present at 
all dial settings of the radio. To ovei'come this 
condition it is only necessary to shift the inter¬ 
mediate frequency up or *lown about 10 kc. This 
neces.'^itales readjusting the I.P'. units an*I re¬ 
balancing and realigning the K.F. circuits. 

ALL-WAVE ANTENNA SYSTEMS 

There are .available, on the market, many 
so calleil all-wavo antenna systems. These are 
particularly helpful in locations where there is 
a great deal of * man made" interference in that 
the lead-in of such a “balanced" system picks 
up neither signal nor interference, all pick-up 
being from the top portion of the antenna. This 
then, t-an be placed far enough from the sources 
of interference to greatly improve results. 
(International Kadette General Service Maniuil) 


THE HISTORY OF RADIO 

Consider.able elToii and research h.ave been 
applied toward the compilation of a clironologica! 
bif>tory of radio dating from 60(1 R.C. to the 
present diiy. The history, which is authentic and 
highly instructive, has been written especially 
for the M.arch issue of /i*adio-Cro// which is the 
special .Iuhilee SoUvEnik Number. Other fea¬ 
tures in this issue will be Reminiscences of 01*1- 
Timers, Pnigress of Radio Receivers. Growth pf 
Broadcasting, the Development of Radio Circuits, 
etc., etc. — all in addition to the regular monthly 
departments. Reserve your copy of the March 
issue now ; otherwise they may be sold out. 
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A GOLD MINE OF INFORMATION 

XEW IDEAS is a revelation In magazines — It 
gives you ever.'- month frcrni* 300 to 400 hrand 
new Ideas, ALiL of which are less than 60 
(lays old by the time the magazine reaolios 
yoti. We scout the entire world for ecery worth¬ 
while Pranlcal new hloa. Some 800 dltYereiit 
periodicals are consulted and the result is 
S'KW ||>KAS. 

IvEW IDEAS lias many dehartiiients : New 
Ideas for Men; for itoys; on Ilealtli; on 
Safety: for Careers; etr. 

ON ALL newsstands, or send 25« In coin 
cr stamps to NEW IDEAS. 69-R Hudson 
Rtreet New York. N, Y. 

ON ALL NEWSSTANDS 


PATENTS—TRADE MARKS 

All cases submitted given personal attention by 
meiDbers of the Arm. 

Foma **A'os4ene« o/ Conception** and 
an* truetionM 

"Ham Co EMtabluH Your Rights**— Freo 

LANCASTER, ALLWINE & ROMMEL 

PATENT LAW OFFICES 

l4iiJI6 Bowen Bldfr. Waehinirton, I>. C. 


FACTORY TO YOU 



NEW REMINGTON NOISELESS PORTABLE] 


Faznons Remlng-ton 
Noiseless Portable that 
Bper <9 In a whisper, only 10c a day. direct from 
fact:ny. Standard keyboard. Automatic ribbon 
reverse. Variable line spacer and all the conven¬ 
iences of the finest portable ever built. PLUS 
the NOISELESS feature. Act now. Scad cou¬ 
pon TODAY for deUils. 

You don't RISK a Penny 
We yend yon Remington Noiseless Portable for 
10 days’ free trial. If not satisfied, send it back. 
We pay all shipping gbar^res. 


FREE Typing Course and Carrying Case 

You will receive FREE a complete simplified 
bom? course in Touch Typing. Also FREE, a 
han lsome, sturdy carryins' case. No obligation, 
coupon for full details—NOW 


Ren inRton Rand Inc.. Dept.« 189-2 
465 Washington St., Buffalo, N. Y. 

Tell me. without obligation, how to gret a new Rem- 
ingt m NoiselesB Portable, plus Free T^inR Course 
and .^anyinf Case, for 10c a day. Send CataJosue. 

Name . . 

Add r««B . . 

dt:!* . State .. 


"NOISE ELIMINATOR" FOR 
WIND-CHARGER 
GENERATORS 


W HILE it has been known that radio inter¬ 
ference was created by the generator in 
wind-driven generating equipment, this in¬ 
terference usually was eliminated through the 
use of fixed condensers, of 0.5-mf. capacity, con¬ 
nected to the positive terminal and the frame. 
In more stubborn cases, it was found necessary 
to clean the commutator in order to remove 
grease and oil that caused excessive arcing of 
the brushes and resulted in radio interference. 
Recent and improved design in such ‘’wind 
charger” generators has necessitated more 
thorough filtering and the addition of certain 
features in order to reduce the radio interference. 

Since wdnd chargers are used quite extensively 
for charging batteries for 6-volt farm radio 
sets, it was necessary to design the generator, 
relay, and other parts so that the service re« 
quiremenLs, such as oiling, greasing, etc., were 
reduced to a minimum. One of the first fea¬ 
tures to be incorporated in the newer models 
fof one well-known make; Radio-Craft Informa¬ 
tion Bureau will be glad to furnish name and 
address of manufacturer upon request) was 
the use of double-grease-scalcd bearings. This 
type of bearing never requires any oiling for the 
entire life of the generator. 

Although, proving a great boon to the farmer 
in that he no longer had to climb on top of 
the roof of his home to oil the generator, another 
annoyance presented itself in that these new- 
type generators created more radio interference. 
It was a radio interference that was definitely 
tracealile to the generator since the interference 
would increase with the charging rate and speed 
of the generator. In fact it seemed as though 
one could almost hear every commutator segment 
passing the brushes. 

Filtering with condensers proved entirely 
futile. Grounding of the radio sot and wind 
charger tower sometimes helped a little but still 
did not eliminate the situation. After some time, 
however, it was discovered that by rejilacing 
the (louble-grease-sealed bearings with ordinary 
bearings, the radio interference was not nearly 
as great! The reason appeared to be that the 
double-grease-sealed bearings, due to their con¬ 
struction, partially insulated the armature from 
the generator frame and as a result, radio fre¬ 
quency currents were created, causing consider¬ 
able radio interference. 

A SIMPLE SOLUTION 

It was discovered, however, that thLs inter¬ 
ference could be eliminated by grounding the 
armature shaft to the frame of the generator. 
Several methods of doing this were considered. 
The most practical was found to be the insertion 
of a wiper contact placed in the end-plate of 
the generator with its center portion pre.sscd 
against the end of the armature shaft. In this 
manner, the armature was properly groiinde<i 
to the generator frame. The illustration shows 
the wiper contact or “noise eliminator." and 
how it is installed in the generator end-plate. It 
is merely necessary to loosen the two long bolts 
holding the two cnd-plate.s to the generatoi' frame 
and then place the wiper contact in the rear 
plate. Each noise eliminator has its outer por¬ 
tion split so os to be adjustable to any variation 
in the size of holes in the end-plate. 

This method of grounding the armature to 
the frame is entirely successful and only re<iuir€s 
•T. matter of a fesv minutes for its installation. 

It is through such devices and improvements, 
slight though they may at first glance seem, that 
wind charging e^iuipment has been able to forge 
ahead offering to the world “free electricity.” 




RESISTANCE 
ANALYZER and INDICATOR 


4 -Yi “ dJ'a meter 6 y 

5 Vi" 




INDISPENSABLE TO 
MODERN RADIO WORK 


The utility value of ihe 
new IRC Uesiiilance Analyzer 
and Indk-ator Is uulckly evi¬ 
dent. It hai( a muUlpllctty 
of uses, some of the most 
importaut heing for determln- 
inc by the autist Itiitlon 
mciliod proper values for re¬ 
sistors and standard Volume 
Controls; estiinatInK required 
Volume Control tiipers; voU- 
mrter nuilllpllers; wire wound 
rlieo.Hiat or Potent lorneter; 
ml I lira ted Rain control or 
attenuator; vol Luge divider, 
etc. Complete Instructions In¬ 
cluded In 16-page folder. 

The Analyzer |r direct 
rending. It hae only the one 
udliistniCnt knob to vury the 
reslKtanrc rontlnuously fmm 
O to 1.0 megohm. Circuit 
consists of heavy duty wire 
wound rheo-stat tjfpe element 
from O to 30.000 ohme and 
■peril) I Metallized type re¬ 
sistance element frem 30,000 
ohms to 1,0 megohm. 

Case of molded Itsketlte. 
Three fuse size* inCtuded. 

Net Price .... $4«35 


INTERNATIONAL RESISTANCE COMPANY 

■ei NOtni moad stuct. MiiADcimA pa 



Everything vnu need in radio. It’s all in 
this new liADOLEK RADIO PROFIT 
H IDE. Every repair part for every re¬ 
ceiver. Newest riidirt receivers. New 1938 
model public address amplifiers, outputs 
for to 100 watts. New model public 
address speakers. Test instruments. Tech- 
ntral honks. Special equipment. Leading 
standard brands. Every item guaranteed. 
It must he right or we make it right. 
And everything under one roof. You get 
what you want promptly, and exactly 
what you want. Hailolek’s immense stock 
plus Itadolek’s eflicient organization in¬ 
sures you fastest service. 2.’i.000 service 
men depend on this serv ice and benefit by 
Itadolek’s low^est prices. Send now for your 
copy of Kadoick’s Radio Profit Guide. It 
will help you make more money. 

—-RADOLEK-— 

601 W. Randolph, Chicago, Dept. 0-14 

Send me Uie 1638 Uadolek Radio Profit Guide FUSE. 


A Calibrated Vari. 
able Resistor In¬ 
strument for Cen- 
ersi U»e In All 
Type* of Resist- 
■ fi c • Mesaur*- 
ment*. 


VAluablc to 
Servicemen 
Amateurs 
Radio & Elertn’. 

cal Engineers 
Manufactu rerS 
Experimenters 
Laboratories 
Colleges 4, 
Schools 

Broadcast Sta¬ 
tions 

. . . And to 

Everyone Who 
Mas Anything to 
do with Resist¬ 
ance Measure¬ 
ments. 


Name . 

Address . . 

Servicemanf □ Dealer? □ Experimenterf □ 


A littU dsvice does big things. (1547) 

Please Say That You Saw It in Radio-Craft 
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POISONS, POTIONS. AM) PKOFITS—Tho 
Antidute to Radio Advertisinir, by Peter Morell. 
Publi8hed by KniRht i'uliliAhers. Inc. Size. 6x9 
ins.: 327 pa^es. Price $2. 

“Poisons, Potions, and i'rotUs.** like its 
predecessor, '*100,000.000 Guinea Pips.** takes ad¬ 
vertisers to task for fraudulent claims made in 
their advertising. It dilTers from "100,000,000 
Guinea Pigs," however, in that it limits its 
attack to radio advertisers only. 

The author states that due to the laxity of the 
radio censorship laws manufacturers are per¬ 
mitted to make misleading and totally false 
claim.s concerning their products—claims which 
would not be permitted in print. Actual sales 
talks as obtained by dictaphone, as well as 
labc;ratory analyses are given to prove his point. 

The effect upon the reailer is that he fecL"' 
that by merely turning the dial of his radio 
set he is risking his life and health. 

(L.h.) 


HANDBOOK OF BROADCASTING, by'Waldo 
Abbot. Published by McGraw-Hill Book Company, 
Inc. Size, 6x9 ins., cloth covers. 424 Dagos. 
Price, $3.50. 

The Assistant Profes.sor of Sftecch at the Uni¬ 
versity of Michigan, and director of a broad¬ 
casting service, as well as the holder of several 
other important technical positions, author Abliol 
brings to his subject valuable, practical experi¬ 
ence. His book on “How to Broadcast KfTec- 
tively’’ is extensive and nfipurently complete. 
The few random chapter headings selected from 
its large contents listing are partially reprt^- 
sentative of the unuaual 5coi>e of this w-ell- 
written, semi-technical volume for the serious 
radio entertainer. 

I Chapter 1 The Networks (Definition. Ad¬ 
vantages and Disadvantages, Relations with Out¬ 
lets, Studios. Microphones, Control Room, Tele¬ 
phone Transmission); Chapter 11 — The Broad¬ 
casting Station (Local or Outlet Station, License, 
Itatlio Waves, Transmitter, Antenna, Directional 
Antenna, Station Staff) ; Chapter III—Electrical 
Transcriptions (Pickup.s and Turntables. Tran- 
I 8cription.s, Service, Libraries). 

The following additional chapters are treated 
I in equivalent detail: Chapter V — Radio Speaking ; 

Chapter VIII—Radio Pronunciation, Articulation, 
j Dial^l.s ; Chapter IX—Writing Commercial Con- 
I tinuity; Chapter XII—Development of a I’lot 
' into a Radio Play; Chapter XVII—Broadcasts 
to Schools; Chapter XXII — The Law as It 
j Affects Broadcasting: As.signments (Suggeste<l 
class assignments; bibliography of periodical 
articles). 


NOT TO BE BROADCAST, by Roth Brindze. 
Published by The Vanguard Press. Size, x 
8*/» ins., cloth clivers, .310 pages. Price, $2.50, 
Everyone who listens to a radio program 
.should read Ruth Biindze's Ixsik. It not only 
lakes >*011 in back of the microphone—but it 
transports you right into the conference room 
and shows you exactly what the spon.sors, the 
I broadcast systems and the government actually 
■ thought and did al)Out past radio programs. 
The precedences which have been set by 17 
years of broadcast operation are analyze<l and 
much of the hokum we fee! sure exists, from 
time to time, in a program Ls analyzed. We 
repeat, every intelligent radio listener-in should 
read this book if only in the interest of wLshing 
to honestly appr(H:i;tte the l»est efforts being put 
forth throvjghout our sy.sicm of American radio 
broadcasting. 


I SERVICING SUPERHETERODYNES, by John 
I F. Rider. Published by John R. Rider. Size. 5 x 
7’4 ins.; .308 page.s. Price. $1.00. 
j Any ratlio library -and we mean that 

does not include “Servicing Superheterodynes" 
must be COnsidere<l incomplete. This new, re¬ 
vised edition cimtain.*? an entirely new Inter- 
me<liale Fretpieney list : an appendix has been 
added to the lutok. 

This volume is the mo.st complete. proc/tr<i/ 
Ixiok on superheterodyne receivers tknt insofar 
as this reviewer is aware bn.*! so far been jmh- 
lishrtl. When it is roalizwl that al>out 9.5% of 
all radio sets utilize superheterodyne circuits the 
importance «if such a l>ook Ix'comes evident. 

Chapter headings follow: Introduction: The 
Principles Upderlying the Operation of the 


Superheterodyne Receiver; The Generation of 
and the Kelution Between Harmonics; Explana¬ 
tion of the Different Types of Circuits; Function 
and Characteristics of Components ; Special Cir¬ 
cuits and Tube Applications; Troubles and 
Symptoms ; Application of Test Oscillators ; Re¬ 
cent Advances in the Superhet. ; I.F. Peaks 
of Commercial Receivers. 


MARINE ELECTRIC POWER, by Captain 
(). B. Newman. Published by Simmons-Boardman 
Puldishing Corp. Size ,3 \ 8^ ins.; 150 pages. 
Price. $2.00. 

This book presents fundamental electrical and 
radio theory in a style that is refreshingly simple. 
Captain Newman hardly seems to leave even-the 
“A*’ of the motor theory alphabet; yet, the 
reader of this interesting volume will find that 
he has assimilated an amazing amount of basic 
and essential information on the subject ‘ topic. 

Chapter titles selected at random convey a 
general idea of the contents: Chapter I—The 
Common Sense View; Different Ways to Rotate 
a Shaft; Electro-Magnets. Polarity; Electro- 
Magnets; Strength of Field. Chapter II—The 
Cycle; Rotating Magnetic Field. Chai)ter IV— 
The Generator ; The Voltage Cycle. Chapter VIII 
—Power With Lagging Current; Leading Cur¬ 
rent. Chapter XI—Propelling Motor; Reversing. 
Chapter XX—Resistance and Inductance; Capac¬ 
itance. 

This l)Ook is essentially non-mathematical in 
treatment but nevertheless algebraic formulas 
are quite freely used. States the author, '"The 
for this is sitnplu that in no other 
way can ivformatioyt he recorded quite so briejiy, 
clearly, and simply." 


EVERYDAY SCIE.NCE. by A. W. Haslett. Pub¬ 
lished by Alfred A. Knopf. Size, x SVi ins., 
cloth covers, .317 pages. Price, $2.75. 

Here is a book that sugar-coats the scientific 
bases of modern life. Books of this sort or¬ 
dinarily present their story in chronological.order 
from earliest times forward; the author of 
"Everyday Science,’’ instead, correlates his data 
under such chapter hea<lings as "King (3oal,’’ 
“Science and Crime," "The Problems of Waste,” 
etc. 

The lKK)k is published in New- York, but the 
English author has indexed it "Radio, see Wire¬ 
less.” Under this out-of-date designation (ob- 
solesced by international agreement many years 
ago) our “Foundation Scholar of King's College, 
Cambridge (England),” has compiled, in the 
chapter on the problems of waste, some unusually 
interesting figures. For example, he estimates 
the overall efficiency of radio reception to be 
less than l/10,000lh of 1 per cent 1 All in all, 
an interesting semi-technical science presentation. 



PYRO PANTAGRAPH 


T his electri¬ 
cal outfit is 
especially de¬ 
signed for 
burning de¬ 
signs perma¬ 
nently on ma¬ 
terials such as 
Leather. Wood. 
Cork, Hakelite. 
etc. 


$2'75 


Shipping Wi. 3 tbs 


Plug the Pyro-electric pencil in any 110 volt AC 
or DC Outlet an<l it is ready to be used. Plug 
and cord furnisheil. 

By the use of the PantagraPh included in the 
outfit, any dc-sign may be reproduced cither in 
original, reduced or enlarged form. 

Outfit consists of: one Pyro-electric Pencil: one 
Pantagraph ; three hardwood plaques ; one bottle 
of Varnish : one Brush : one tracing tip and four- 
page instruction sheet. 

Size of box; 12V4 x SVz inches. 

Outfit will be forwarded by Express Collect if 
not suj^cient postape included with your order, 

WELLWORTH TRADING CO. 

5SB W. Washington Blvd., Dept. RC-23B, Chicago, 111, 


Please Say That You Saw It in Radio-Ckaft 






















































































NEW INSTRUMENTS 

BY SUPERIOR . . . 


SUPERIOR VALUE IN SUPERIOR INSTRUMENTS 
MAKES YOU WANT SUPERIOR’S TEST EQUIPMENT! 


COMBINATION ALL-WAVE 
SIGNAL GENERATOR 


MR. SERVICEMAN—Yoa can’t afford to overlook the valueft in SUPERIOR’S inatrument 
line. Such outstandingly low prices for equipment (hat has trained rapid popularity proves 
that service shops are beinir equipped with SUI’EKIOK’S stationary and portable servicing; 
instruments. This advertisement is your buying’ ^uide • • • use it to your advantage! 


Plus 

A COMPLETE TUBE TESTER 
Only 



• TrtJly (lie rrentest value over oTfcreci by anv In* 
8lnmio tt manuf.'irlurer! There no romiiariscm to 
tills COMniNATKlN INSTKUMl-'TKT. ma*le by Suucrlnr. 
al the prire of SlO.ilO. CunsislH of two fully eom- 
plete units housed lo a Kingie nieial cabinet of 
altrartlvc flesltm; (1) nii At.L-WAVE SIGNAL 
CUNntATOlt nn<l (2) COAtrLLTK 'J UHK TKSI i:u. 

• The Slt^tial Cciierntor has a ratitre of from 1 lO kr ■ 

to mr.. all fntulanieiitni rn*»|Uearlcs, In five 

h.'indf;—^\viih front pnnel baiul-fiwitrhinK control. A AM 
freuuencics are directiv calibrated oti the ilial, and 
« 4 to I plaiielury drive is lMrnniora(e<l to allow 
for slow precise mnuijr a<lliislmciit. All.F. sleiial 
^vllh ot without audio iiiodulallon, at the ronlrul of 
the oiierator A w^araic M.F. and A.K. outputs, with 
two A.F. amplittide levels. A Aertiraey 1 i>cr «*ent on 
I.V. banils. 3 per rent on short-waves. A Seiiarate 
Neon leakage lest circuit, for testiuK con<!cnsers, etc. 
A LtnplOys two tubes; 2 —OAT'k and one si>cclal neoti 
modulator tube, rhe TI MK TESTFlt tests nil 4. 5. 
n. 7 ami octal l>nse tui»es. including dimic tubes 

• Incorporates se|*arate neon aliurt or leakage test, 
to deiorndne whether tuties are had. noisy or leaky 
A English reading meter, with '‘II.M*—?—GOOI>” 
scale A Uses mlntniuin niimlier of oi>eratiiig con¬ 
trols. allowing lube tests to bo made «|uickly and 
accurately A Sturdy, reiiablc and fi.(olprooi eniissiuu 
typo clrv-uil. 

Shipping weight 15 lbs. 


THE RC BOX SOLVES 

PUZZLING PROBLEMS IN CAPACITY AND 
RESISTANCE REPLACEMENTS; ALSO USE- 
FUL AS STANDARDS OF CAPACITY AND 
RESISTANCE. 



SPECIFICATIONS 

ripccl-roa<llnfT. 0-40 ohms, at TO w.-dts maximum 
^1• Fllrect.reading. 

0-1-0.000 ohms. Rt n wottA maxlrnurn allowable po%vCr 

nirecf-roa.llng. O-I.OOO.OOO ohms (I 
meg.\ at 1 w.Ttt ntaxlmuin iiMowable power clisslpa- 
tion A Direct-reading. lO-loOmmfd. (.OOOni to .OOOl 
mM.). at 200 peak volts allow.ible maximum A 
Direct-reading, IMO-ir.o mmfii, t.nno i ..oti04.'i mfdT, 
at 200 peak volLs allownhie maxiinnm A Rheostats 
of srycla ly sc erted materl.Tl for retention of call- 

L*..! I* . TunIng condensers of oxcep- 
Ilona] quality (excellent power factor) A Two separate 
binding posis for each of the six different scfxdros. 
all clr.irly «ioKtgnaled. motor of two-gang rontlenser 
Is common to two posts, upnor left and upper right) 
A Accuracy Is 2 T>cr cent for all caparltv settings, 
also for all settings of the -10 and 2n.fion-nhm re- 
Mstors: 5 per cent for the 1 .OOO.OOO-ohm unit 
A instrument is toi.iliy shlehicd. so Ib.it sntirions 
effects flue to strav pickups, affecting caparltv 
measurements particularly, are avoided, one of the 
common r»»ioT itnsts m.ay lie used as grounil when 
the other roTidcnser or any of the resistors ^ ^ ^ 

is being usctl. Overall size of instrument Ill 

Is 10 xC1/‘!x 4 inches A IM.ick wrinkle finish 
cabinet lias carrying handle. Net price 

Shipping weight 4 Ihs. 

ORDER DIRECT FROM 
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MODEL V.45 TUBE TESTER 

Emission type perfected tube tester 
for any and all type receiver tubes, 
including metal and »wetal-glass. 
Tests shorts and leakage. Accu¬ 
rate, simple, sturdy, direct 
— English — reading $| fl.4U 
(Bad-Good).. 

Shipping weight 5 lbs. 
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THINGS EVERY 
RADIO SERVICE 



Chirardi gives you instant command of 
servicing essentials in 2 HANDY BOOKS 


You*vc KOt to know a lot to ev^n 
just “hold-your-own** in the radio 
servicing jcamo today, hut you wan i 
need h) worn' if you have MODKItN KADIO 
SEKVIClNti & KAhlO FIELT) SERVICE DATA 
at your elbow. These two trrcat tihirurdi servicinK 
books explain every phase of radio service work 
and will tell you exactly how to handle every serv- 
icinir problem ycuril ever run up a<.rainst. The first 
lM>ok tells you now and WHAT—the other supplies 
instantly all the necessary receiv r ami servicin^r 
reference data ripht WHEN anil WHERE you need 
it on a servicing jol>—with a tetrular Supplement 
Sheet Service to keef> it up to dale at all times. 

A HARD-HITTING COMBINATION! 

This ’‘double-barrelled romhination” will Kt^e you 
both servicinvr “backKround” and “theory”—the 
”117 Essentials” of successful servicinK—all cliarly 
explained in casy-tu-understand lan^uairc. You need 
l)oth of these books on your service bench rijrht 
away. Tofrether. they Rive you a total of 1800 paRes 
i»f priceless scrvicinR dope with 813 diaRrams and 
^ illustrations to mak* everythinR perfectly clear—all 
‘JQ for only $6. You can’t pass up this hiR Combination 
^ Offer, tirah it Now? Fill out the coupon below, and 
Mail it Toilay 1 Ypur Money Hack if not completely 
satisfied, lioth books sent Postpaid Anywhere! 


1 A l^O-pacc section w^leh i:lvos you tlio whole 

theory an<l consiruction of every type of lest i*oo 
■ervirlnu equipment, with dlMi^'ranis. constru* tU-ii 
data “llow-Thcy-Work” do.scrlptions of comnicr- 
c))(l mcKleis. etc., etc. Here's t>aBic Icst-.insliumcnt 
knowledge for every service man. 


2 . 

nnolyzine ,>111 
tjAVC circuit 


paces ---- 

ml kiniLs of receiver troubles. AvC and 
rcuiis. tuniiiR indicators, liow to service 


...» paRCs --- - 

Inir tlie .ictii;il rei>airs in uU ly|*es «f rvccivi-rs and 
liMlividual componenls. How to allRn .< 01*01 lie is by 
C-U Osr|llo»i’0|>e meUiiKl. Ilow to roI rid of noise, 
electrical liilerference, iiUermltteni reception, hum, 
iltstorlion. eu 


4 IcIiiR Informoilon 

covorinr Aiuo lladlo inslalliilIon and sorvivhiR. AU- 
Wove, lilRli Fidelity, and Marino set servicing, 
SolllnR Service, elc. 


5 %?^world^PSroafisf'wl lection of ♦r'lno His¬ 
tories"—for over 1500 different rt-celverH —111 the 
^>.^la H.M>k AIM*—Uie I F.'s for over 6 . 1*00 super 
heis. Aulo-Kadto installal Ion insirui tions lor all « ars. 

liihe <lata. and other Invaluable charia and t:il>los 

for instant reference ni the al>op or out on the Job. 


and RADIO FIELD 

SERVICE DATA BOOK 

BOTH BOOKS - Only 16 


tSW>y 


These Men Were Smart! 

They bought these two Ghlrar- 
dl servicing books. Read what 
they say about them now: 

*'Morc data and information in these 
2 volumes than a 4-year onRliieerlnR- 
course and always at your finger Ups.” 
—F. II., Marceliuft. Mich. 


_ _ _ XP01 

enee.”—J. M. II., Bad Akc, Mich. 
••The best books in niV collection. 
None better."^. If. .M., Lancaster! Pa. 
•Had I purchaseil MOPF.RS* RADIO 
SKlcVIClSG liefore this time. I would 
not have had to Invest iill the money 
I did in other radio books with Just 
half the information this I volume 
has.”—It. C. P.. Minneapolis, M.nn. 
••These two books are the l>cst Invest¬ 
ment I ever} made in r.idto puhllea- 
lions. and 1 have tiuile a Radio 
l.lhrary. They ean't be lieat!”—U. S. 
1).. Broadalbin. N. V. 

•'One big v-olumc comiirisfnR the ver>- 
liest instruction course in modem 
ra<llo 8er\’lce work Plus a lo«*se.lcaf 
"Case Hlstorv" and servlclmt refer¬ 
ence d.ita book for use cm the Job. 
Smart radio servicemen will Jnmi> for 
both of tUvW.”—AEROVOX RESEARCH 

worker* 




<<! 
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To: Radio & Technical Publ. Co. 

Dept. RC-28, 45 Astor Place, No-w York 
O Ilere'.H Sd for my copies of MODFRV RA¬ 
DIO SFllLlCINt; ami RADIO FIF.I.D SI-Jl- 
VICF DATA iwllh the J.m- and .lune ’37 
Supplements to D-iui Hook) I'Osliinid. 
(Srt.TiO forciRnJ 

O Please semi me free ilcscrlpiivc literature 
:il*uut lhv.-<e 2 servicing l>uoks. 


NAME 




. . _ 

ffH a piece 0^ rapei- 


If you don't want to tear out tho coupons. Just take a niece of pnper ora 
your builncst card—^jot domn the titles of the booki and Pocket TrauhlC:l 
Shooters you want, together edth your natne and addresy-^ndoiB tir" 
amount Btated in these ado—and mall to; 

RADIO & TECHNICAL PUBLISHING CO. 

Dept, RC- 2 a. 4S Astof Ptaee Ngy Totjcj. N* iTt I 


Get a whole shelf-full 
of RADIO BOOKS 


IN ONE 
B I G 
VOLUME 



One big book now takes the place of 36? Chirardl's best¬ 
selling radio physics course compressrs the world's 
knowledge of radio, elr^ctricity and sound between the 
covers Of this great 972-page volume. Don’t be satisfied 
with the drlhs and «ir;ihs ynu Ret when you huv a lot of 
"little” books. Kver figure!! up how much ihev cost you 
alt together? Gel ''Ghtrnrdi” and get it all — a whole litirafV 
in I big book— for only S4? The Ideal way to learn radio 
and fit yourself for a better Job. You iloii't have to 
••study” — Just read, and the whole subject Is made so 
plain and easy you can't ever forget it. I{unilre<1s !if IHus. 
tratlons make it quick to grasP. Nrhonls and students all 
o\cr the world UM* It more than any other raiHo text. Yon. 
loo. can learn radio from Ghlrardl’s RADIO RlIVSlCs 
COLTKSE. Clii* the coupon and get it now! It's guaraiitecHt! 

What You Will Leam From This Book 

Sound, Speech and Music . . . Flcctmns . . . Electric 
Current . . . Electric L'nlls and Circuits . . . Rcslstame 
. . . Ohm’s . . . Batteries . . . Mairnctlsm . . - 

Elcrtroniagnctism , . . Transformers . . . Inductance . . . 
Condensers . . . Altemaling Current Cirrult.s . . . niters . - . 
Electrical Measuring Instrumciiia . . . U.-idlo Waves ami 
Radl.itions . . . Hruailcast Slat Urns . . . Receiving Equip¬ 
ment . . . Vacuum Tubes . . . Ra<l1o and Audio Frequoncy 
Aniptiflvatloii . . . .Su|>crheiertiiiynes . . . Luuit .speakers 
, . , Battery 0|ierated Ri*ceIvors . . . Power Supply Units 
- . . Electric llccelvors . . Automobile ami Aircraft 

Receivers . . i'honogra|ili i’ickups . . , I*.A. Systems . . . 

Short-Wave Receivers . . . Photoelectric Cells . . . Tele¬ 
vision Antennas and Grounds . . Testing and 

Servicing Receivers . . Sounii Motion Pictures . . . 

Appendixes . . . H56 Keviuw (juvstiuna for belf*Study , , - 
AND l.OTS MOiti,: 

Snip this Coupon out! 

’MAIL IT NOW! 

■ ■ ■ ■ 

l\ 




IS-10" TIMES~F ASTER - 

WHEN YOU USE THE "Twin-Gadqet*" 

SPEED OP YOUR SERVICE WORK with these new f.ist- 
working Gadgets. Hnw rln they work? Easy ns blet—.viiu 
lake up your Gadget: pick out the c.-iril marked for the 
Trouble Symhtom y>iu find In the sick receiver: flip the 
caril .truunil—.'nid there you'll see all the tests.to make and 
all tlie remedies, set dcnvii next to all the possitdc trouble 
sources. It work.s quicker than it can he <lcRrribvil. A half 
aee^itur.H time and v«iu have all the ilope vmi want right 
lK-f<ire your eves. The t*io*.t ingenious servicing ahl ever 
invented. OVER 400 IHFt'KRDNT SET 1 KOl'IlI.KS are 
spotted oil each !if me Gadgets. Vmi uec<l hath of Hicin to 
covet Jill inhs—41110 for HOME RADlii sets an<l one for 
AtiTO KADIO -sets. And all they «.s1 Is SI A PAIR 
Cjil.^i) forelim)—only .SI to stive voii luiura ainl hours oT 
hc.idaches, worry ami u'aslf*d time. Don't ilelJiy—get y«iur 
GJulgels today and let them cNiln nionev for you. Write 
your name and adilres-s !io HiI.h .-id anti send It In w Itti 
a dollar itKlay! sent i>ostiaid anywhere on 5-day trial! 

GHIRARDI'S POCKET TROUBLE SHOOTERS 
Radio ^ Technical 45 Astor Place, 

Publ. Co., Dept. RC-28 New York, N. Y. 

EMiBII IWM 

















































